iLujjdl j-N-fiLO 4jjJ.fl.AA. 

Sjljj 

^ljIajJIj 

>_il*S.ll jjlud 4_iJ^jXI 5jl J*^l 

$, Lt^Sr t 




i*Y*Y*-Y*W 

cr liJI ^-iJjlUIj ^jJjuJIj iLujrUI Sjljj ^jLa. oll^JI Ijj& JjIjIu ^j^lo jryc 














ijLJi |«k ^LLui 
SjALdll 4m\s; - fjlji I *ldS 


jli \ jji q 1_a>c ij \ a \ / .a.I 

£j£U ^tuul 

j\£ djwbj - ilu^Ul djJS 


\ ^LloxJK / 
uLuJl f*k iliwl 
Sj^kJl iuwbj j*jWl AdS 


/ Aj 

jij^i i^Uwi 
SjAbft! dawbj - j*jbdl AdS 


Jill \£ jiu/ /I 

fb^l j>kd*j* 

W i b ull aljllj gAtd! jjjtaJ j5>« 


ju^i jllc / ^ J 

jljUStf! (U£ iUw' 

Sj^kJl Ajla\> - j*jbdl AdS 


jj^/i 

jSbdb Jji dijja 


JJU^I ^ /1 

Juhdb j»k d^-j* 


£jj li t ** * &jj f\ 
f LH Jji J^JtaU 


^ JLlloII ^ m ^ /1 
*L*i 


tJj JLxIUt dJLjJ 


J^jJL^ JU^I AjaLu* f\ 

jSUlb ftk dijj« 


It^ntt ^Jl l ^ jL U t JU^ /^ 

uUdl :Lwi 


JjjJl JU^ jlaU /1 

jSbdb Jji dijj* 


jj*j^4 JLuult jia> /1 


JL4^fc4 ^ L^JjnaU/ / I 

j»jbd) jUbL^ 

>3 * raj / 1 

^jjj^t iit>£fV! 

< Li » -ib t r jl .it^ilj ^^l*tl j JCj a 



















, >oa Sul+j ^ 


. 2ujt7 • JiLHilSkll 2 lj jlAIH jfiu Ji jjlLj ■ 

.^Lu'jkH j-J: 2ujJu)lj 4-J>jJ> 2UjjLJ< jjj 3 ><lj ■ 
. Su jgjfcH 5 ^111 iujuU>J| 3UJ Mali ^OJB 
. « L_Jl Jilt jin > • ^ ■ 

. ^y» iUjJLin ^j^a« JIjjLLj ■ 

.^aJwfTt jlfatli «Lo£< JJ»'J (* 0LJL4A jtui■ 

.Siiijl. >tl >i* 4 *yi vj j »lJkill ^ >lj ■ 

.4jllATW.aH (Ha|yi ^Llaf ^ olaJJjV< Jjj ^ I >dlj ■ 

. jUi>1 *<aAI1 3UaAi e Vu„,> ■ 





























l^Jt *LvbtJt j 

^jl^JI <ko J-ojl-ujlj ^ill jcUaxJI plulaJli . ^ jitHl L^aI Aa^JI CjIaaI^JI SLa^JI jJfcUko ^j-o 
J)-aaU j^LkJI SjLoJI pldaJI (jl Lo£ <^ .u > ^ 11 <a j) t**k II ol v.l na ,11 £_Alol^J *Lo I <J5liaJI ^aJI 

plji.ll <_loJl3lJI <Luj|jdll ^ic. Nutrition ^ <_> jJlaJ I ^ ^ ^IL ^ ^ u t ^ 11 SjLo ^_c ^IajLo (jAj^akj 
:<Aja~ 11 ^j-o (jlc.dllkAj .Ajl^JI CjIaaI^JI LfrjJa-ujI ^ ^JaVt ^aJI <Lflikk-aJ 1 

Autotrophic Nutrition* 2Ltjti 2u<l!i*j &jl 

p 

^j-o jri I jAjuj pi j II oLLlIl^ 1 i<i^\ i L^j|j£ ^pJI <Aja~ II <aaL oIaaI^JI 

^j^AjJlj Lliill j J< JII li^ <jJLaJI ASliaJI jJ plulaJI Li&LA^Lk (Jk.L ^aaa (jl J-AlkkuiA ^aJI Laja^aJI 

£^Lo^/I j ploJI j Jjljjj^I ^aLj ASUaJI <L<-kiukko 4 L i jm i <jJ^I dl n ^-o ^j-o CjLaaa^^aJI^ 

s Loa AjaL irLiClI CaU^UaJI ^LoaV <aa j) ■>A11 ASLLJI J^tal juj\ £-0 L^-alia ^j-o Lfl.i If- (J J <jijAa_oJI 

photosynthesis ^j^-kJI plkJI <alL 

Heterotrophic Nutrition * 2 LaCUI j-lc, Aa2l*j * LaIA 

(J (^j^VI CaLa li!I ^.1 in-\I ( j-o pluiaJI ^-lf. <Aja~ 11 <aaL ja£. CjIaa li!I J 

.oIaLaIII ^-lf. Ouiak (jl (JfrA iii CjIaI ^Al^ (J“° ^3 | plj ^kl l cjLjLajJI (j-° £3LLJI <jJIc <_uljjLll oL^j-oJI 

p 

; ^aL> Lql^ AjJjlaJI <aa!j ja£. CjIaaI^JI ^uullSlI ^j^-QlA^ 
.pljjLil <£. ^ja-o J j)^. Ill o^l J <—i i t<a II O^l^l (Jauo : Aj j) iAf. iki I j j_i£. — N 
.dljJL^JI CjLriJ Laj-ujI^-LaJI Jjlo : < \l riL AaaL j_Jl£. — Y 
. oLjJo^J I (jAa_»^ AjlojJI Lv 11 Jko : Aa-cj <_ulj j_i£. — X 


^ jjlkl ^aLaJI L-Lfaoil pLaa-^JI jxJx. 



elysj/njii ni^l l jNI guLkia 














2L 

♦♦ ♦♦ 

Cl GGLdJl 


, p| j_tA^JI ollLllI Lg_> j \ d~ ^llI <_> jUl I 3j-^ 1 <_> jUl I I m Lcjl9 Llaj£. 

jl j_oJI ^Jjl-o 1 <\ in^ pLljJ 1 ^ 1~ Lr lll <HU1 <_JLc <_> j) 11 <_u|jjLll CjL^ J_aj| pllxji LaLj^LI j-d 

1 (jV m> <j-c L&J d ^< i"\ (—u.*SjIlJI 4laJL julls <_iJ) ;Ar. jjX jl ^-c ( j-c 4 j*m~ Jj-Jl J j <d 1 j JljlA 

pllJl <-aL\C. JII o ^ M II J iAll iiliaJI <-cJjkILujLC <jLjJa_oJI J JjL I i\\ I ^jLjj pLoJI 

J ^A-s. V1 oLlll L^_» ^JL» ^llI <_uljJI <_jJajJI 4-JlIlcC. ^_S (jtlc^-c (jIUjJlcC. dJl\(g q dLlj *(.5^ J •< AII 

.^s j) j A II pllJI <LsJlolC.^ £'^LcVI^ ploJI (j^al .ndcl 4 -JlIcC, LaJfc^ 


'ij cui jv^i 


^_S ^“^LcVl^ pUI ^2sL<-^ILo I 

Jpjla 1 4 _!l3 IjJI pi j II Cjl-jl-AjJ I 

^ ^ A 11 ^-3 *L>^ J ^ 11 di 1^) x t< 11 

£>Udl ^_a <Lsl1^. (JJlJlJlJ ol v\J.I 

. <Jl3 111 1 <LSlC.^*^ 1 



jj-c < ill I J1 Jlo 1 (JlLd bj \* jT.«.11 

L^J^Ja J is\ ^ 6 j iti t11 ^ <_i j-J^J 1 <L3 _lLJ 1 Li^Ll 
^j_c *LiioJuO Jjrd 1 6j_UL_ilJI^ ^-c 1 ^J1 

6 j \* ju.II j_OlC.^ 6 j <->jl 6 jfr.^-3 L^_>^ S I ^lll L$-> Jp > 4 n .11 <L^Ul 9^ < 3 tLa ) t J^.ljJl 

jl J H ^)L> 6j ill \ II Li^Ll (jV £_Ju>LujI ^1 ^.Ll / A > V 

4 II U"\ ., .V | 4 qU\ a 

X l 4-Uljda^i JUj&l) Ljlj-UL^lt 4-4^ 4 

.L^J^Ll pLaJl jlil> ^iiu — N 

.(j^aLudLc^l Q^i<i <j^.Lujlo jj-c l_Ajl jlcl^ J v^CII I_AJJ£. — Y 

Jlidl ^-l^. jg.1 jllu Lc^i <_>jlll Jjl^o ^1 (JjI 1 j Jj)l^k c >II jj^^p — X 

. \ (j JlM <->^pJI (j-o pLaJl 


(^^jllll ^pilll pLi^l ^Jx 















4_*^jJI CjUjlJl^* 3* Ull I ^-lc Lt&wici jlll! S^U 6j \X jloJI — i 

.CiLlll Ci v i~~ ^ If. J-cLujlj cLlk->^ L^_» J^UikiJ*^ 1^ 

p L^Jl (j&\ iajL*) 4_<Jl 

4 -uLjJ-ii jibljlo Sac <X-lIVI <>jyfc j^ 1 \jlj 

Diffusion jLoJjVI - > 

dLlk^ < (jA 3 k 1 o C>13 4-ilaka JU j_K^>k C1k 4jLUko ^j_o C Ik ^1 Cal-LO^-ll 

^_S cL> 3 ixj ^)V^k. 4 L> Q*> ^Luukkl JILo S^-tilllLoJ I SjLoJI cLjl-> 3 7^ ^ S^-kkojLOull 4_jklkJI ^ 11 

. pLo l^_j <_)aiIK 

Permeability iLu^L>* - Y 

pLoJ I ^j-° CSlJlJ J) U1 v Jii H J^K lli 4_>klilll ^_S l ^ li i jiiC 1^ L3UJI ^,-\^. i q fak~ 

pLoJI jilj AJL^. 1 11^ £y±l J) K 11^ J) * ■**< IL* Sliai-oJI LaJuU <4jkC»_aJI ^^U^f I Citk 1^5 

^_^_S < 4_>klikJI <L>j l Cl k 1 4 1 jmc! i ^ > I 1 a*\ Sjiko *UlJu 4 >4Mcl ^-$_S 4_Ju<3^LJI 4 i a nC VI Lot t^-^Lo^/l^ 
jl^-oJI (j*k* j L$_!}lk j_ok CCS L^J^Lk jl^-oJI J. 4 \juaLk l^J Ijj^ 4 jLl3J c->1 *4 4jLl3^ 

4_>klikJL dlJj *_jl^_o klik o~ [<\\\i f. J^> m ^)_OlJ < 4 3 \ ^-J3 

jlij £-lokj < ^-^Lo^/I ^ kLn jc=n LaIjlj pLJI kill Selective Permeability kjjLnkVI 

. 1 S^JlK CjtAjJjJiJI Cllk 4 \ \ 1 (j-kLoL^.^/1^ ^*S XU II 

Osmosis 2 Ujj^a/Vl libit - Y 

elk 4_ilako pLoJJ jLc k)_j^^k elk 4_ilako ^ya jikoJI 4 t jxi pLujiJI J^Lk pLoJI 
-LjLt-kJLj ScSlLoJI 4 \ .tti 4 i j ucV 1 J^Lk pLoJI >—i (_^kJI iak-t-kJI ^^juoj tpLaJJ ^kLkko 

Osmotic Pressure 

4_i I J-oJ I jl ^-oJI J) t o K j 



v: 




4jLcc*V t cLLSLw ^roJl Ikjfc ^ skl^j^o 


jlk> UK I^_jlK 3j) u ^Jt 

• c £^)3 ^ XjU% ^ t iai-t-kJI 


imbibition lj j^kclt 2 u^L>. - i 

^ ^ 11 ^-S jljk)ks pLaJI (j-^UikLol SjCLlI I 4 J 4_i^^iJI 4-ussLk^ 4 \ 1 j^ra It 

CUHI ^-S pUU 4 o II 4_»^^iJI jl ^-oJI ^j- 0^5 <4 \ juaLkJI 6 J^_» pUJI CjUjJI lo^Lk jkLojj 

.^k>^U cUn j 4 _ijlJljKjJ I jl ^_oJI^ J)j)l \1 Wiill 4 \ j^LkJI 6CA L^-JlS q a A7m^ 

____ 

A 


cl^tsj/n n mi^l l jNI gulilQ 


^jjlUi ^klkJI L-LfagdJ pU^I jxJx. 


























CjI J_L3L_txJL> ( pLoJJ (^2al l s~T\ A 1 t Q k*C J \ I m4^ <Jl> LluJ I 1 Q 11 p J) u A 

^J-aJ I < oLulj^j 4 _uLp 4 \ ;of.I 1 ^ Lxj <_>^pJI ol >tix L^_j / s>~\ \" <LiuJa 

(Jj)^ ^Ji^l ^L^J-^JI 6j_iJL_tldJ ^j)l^ II j \ i<~i* 11 ^jl Q v^> pl_aJL> <LslpJ)^LJI^ <->jj) IxLumJl 

^ pUI 6 j^ c5-^j *c£>^l ' I ^ J ^>1 1^=^ <^£JI 

L^LL <_>jIlJI ( J“° *L> j J) o JUj'd 1 < 1 .^»UJL pLcJI j_ujJlL> dLljJ^ <<->^1 II 6 J)-^-<lH ^3 <io 

J^uOljJ! I JJ& ^JlC. <1^j \ ^_3 &^_Ju_3_ll C5~^i ^ ^ -1 1 jj n ^ * * pLoJI j <Tj n ^ < 6^ 4 n \ 11 

•J^=^ 3^J-° (j* V ' *^ (^l J^=e 


^LuJLftXt I 4 I 


: f ^ LjbLuJLl 4»4jl jLa^I 

j_uaLlc. ^l~^k \ CjLllI <jl CjLu^ <£.j^Tt a * pLoJjlJI ^5Lo.7> 

6j^j 1 (3 6^ 1 (3 o J> i M< ^ lj cj^jj^ff-llj 

:^j wv 4<ifl j-naLi»Jl 6JJ& ^ .jlalll ^1 U“*^5^ ^-1 j, ^1 *^3^ ^1 jA^ 11 

Macro-Nutrients i£j-^ Dbliii^Jt - > 

* j 1 »1 >r 4jlluj <lLsJlS jJlL 1 — > 1 t /n^C \ n. \^ t oUjJI i^s. 

. J A J ^ 11 — ^ J»l\3t oil — J) \ t <1 Jl^J I — ^ ^ s . ..1" ^ >11 — J J)'^ 1 J /ill 

Micro - Nutrients -Y 

dJjJ ^ a j jlil I ^_S Cjblj^jJ-Lo ^ 4 A > ^-lf. 1 J^k, 6j ol ^ n*\ > CjLllI 1 ^ t .U ^l"^k \^ 

— ^jxil 11 — — ^.j) \\ a^JVI — — O v i^»^LaJI — jjlI^LoJI ! <->^HVl j-uaLlaJL* 

.J^jJI *\ \ J \ \ l^^-Pul 1 

. CjLolJJ^^I CjI 1^ -ujA c\*\ (J_Ol3Lj j-aaLl»Jl 6J-A \ 1 Cxaj Jj3^ 

<Cj1\ Cj1^)J-SlA(J_j ^j. lc. CjI^->j-J^J1^ CjI 4 juu ^iJl^ Cjl^pLjJl ^“^Lol ^J_ojlH 

Sj£.Ll4juqJ1 oI-olj^- 5 *^ 1 o^*} i_s^ ^j^Jl LLJJ <_Lal_lJl cjL^j-pJI ^^iu-u^iJl 

j) jAII pLlJI <jJlolc. ^.LojV <_oJ)^U1 


(^^jllll ^lUl ijiu/ill plpk^l jxJx. 














£!>UVI ^..VUt <uri 


: ylaJt c M#Vi ^>oLaual iJ! jAi*i 

t Diffusion ;LluVl - t 

<i^ <a^u* J2VI «la—^Jl jj ^Vl j i*m 11 

ja> ■ ^ M I J #L«Jl ^LutDI ^pliU j jlVil *J>V J A Jjjl wlLjjS’t 

JCL» oLj^l .»1 <JL* oU j-»i j (a , K* JX« *j ua ij^-o 

vJJaIj J&iJu j JjJjwa ^LUjVL olpljJt (Cl) # <NO i ) # (NO f )' # (S 0 4 ) 

« jJLk-L—Ji ^jljj.r^JI 

Jj a x *j <■>! •* » H Na* |»j^j^. a 11 0^ JV I aj jp&D Jjlp w.^--. jj» — 

0 . 

- <AJ Vj-» K* 

Selective Permeability 3bjLI>Vt 3biUJJi - T 

jJ^aJLa I4J *< *“~J J ^ * JAVaII foJ. ^LkUkJt uliJ IaOaA 

l^Vk% JL jl LA jo£p jl wli JjV f Jt ^kJI ji» a> ^aVI ^aAjlII Vj wL»-Jl <aLa 

Active Transport JaU< JauJt * V 

^ <AU\ v^l JL^^cUjeVl j^SjUAVl^uy^i 

pJI <7 jjuJI jl M>V>yt ^l. oL »ySi I a j~* jLok.y <jIU fjl>j • >• 

.J^ ^ jJI (Ntelk) ,,.1 -aL ^ gSlii (T ) JS^. ^UJI 

ji oSijUI uLaaII «iiL^il 

l • * —« ^I L'iUJ ^^LaJI j l -*■*» 11 

.u«**j Lu iS^ a 1 ® aLa la jjS^ Ja 

*i»L^VI a ja ^1 .^"xV sill* saI^JI >*llf *>-*» 
.i ^p ajL j L^*i ^ .a\j Ui 

Laa jt ijil a 11 ^a <*£tpL*JI oIajjVI 

-—■•*- LjLuaI ^auaj wlijiV^ 
jXk ajLa jJj* sJ ^L Jllauj <aL»J 1 <aLa 
4i?.t ..X <jLLi l^ap 1^ llr iJ^J| 4 1 

.«L~2uJ1 JUL 



ipl*il elysj/njii ni^l l jNI guLkia 


SI 



^plUl ^piUl L-Lfaoil pLi^l jxJx. 











cUuJ< 4y.La«»l t LoD 





.t^j i^liH If-* 


Chloroplast 


u )>- 



1 iXu-W * m£ jJ 

ji |l^«Axll JJUi 

; r ~^ :rx< ^ll^J! -.t^iAii 

dii J <iJ^4 L.J£ jLi vJ Jc. 

• «J i—l^yl* 

^*4 

£>>>* J-* jjS^ 

jjL \ • j *lj ^ J^ 

L.j^-Jt y f L^JI J+* 

u*ij JJN> • jL» £yt JJUJ StnUTlJ 


GnuiuLt * L^JI Iji j■taiijji U> LM 

jij jjjS^ * .V jj* jjj^ * 0 j-l^j J 2 J- 2 JI 

La I jl« jjL’ jt L^a i j# Ciranum jJI y$ jlij J^Ij j^k 

~ij— ^jii \j <4>-Jt <iuji ,>u: ^1 *1 j^^aj ^ jy 

ji jiJ ja jj wi'>^j ^JuJLi 4j^4UbJI j jiojk r jLk >iV' ui^ ua« iij J*J.Jl ^ 

jjSu jaaJI gilt**]! <aL**» ^4 Ij4£ -u^ ^jJI Iji j (t jLl) a^jLw* ^ ajaa 



(^^jllll ^jlill pLi^l jxJx- 












: I (Jjcl^JI <_ 1 uUjLujI ^Luual £_Jjl ^-lc pi J J Ak It SJJlLuJ^LjJI J)~ ~ 


! N|^ % ) 1 A ^ ■ 1 vv /5 *? » * ia 1 

Jj>* jksPl AJjJ 

Chlorophyll a 


/. v u nr^ MJ 

jh.^<2A J^2 .jkl 4 j jj 

Chlorophyll b 


/. T ^ ^ 1 

j-oJ jjL^I Ajjj 

Xanthophyll 



JUJjJ 4 jjJ 

Carotene 



(JjlS J j^Jil I (jdktk . S J_lLuj^IjJI (_£jjk^fl ^Ljl <jl ^Jl ^Ic. J * Ak^l (J^ill X-aU. i dUkl 

S J m jiii^LJI (Jk* IJ LuuljJI pi ) n^. ^j^Ti j jiAl I p LjljJ I <jJloJlJ <-oJ)^UI <_u j) i A11 iSQaJI ^j^Ll^ILoLj 

p p p p 

pl.ukf-1 <lVJ ji-uj J I*S. Vt ^jl OljJH V I jJaJ ^ ^ ^k 11 6 jJl^ jl j£.L» pi j-<-kkJI 

J-* (I) J^ijj^KJ ^^jIUIj c-u^jlll ji*-o J^jj^KJI [gj^j C5J^I 

^L-kkal cr L J^jj^KII SjJi <jl p^^zJI j£j^> ^ ^ jjl^uIxaJ I Sjj C 55 H 72 0 5 N 4 Mg 

. cLla^^H ^j) \x ti\k oil J<J p j).jla!I 


( 0 ) J^Cli <-Xj-uLluI < ^k JLLLj\ CjLuJI <3jJ j ^ A jjtl jJ 

Epidermis ^UmJt j LAjJI jGjJLJ) - > 

<JLua^lko JUJI <_JlLuOj^ <LX0l1jLUjI jL» C^Lk Sui^l^ <Liik L^.*\AjLU <AxL : Lfr-ko (J^ 

. jj^a ~v 11 Id£,Lo j^ikJI ^j-° 4 -SllLxj ^IkLo L^J ^^.jLkJI jj)*~vH 1 (j 11 k Vt (J-^^jJ)1^-1I ^j-° *LdLk 

Mesophyll Tissue >Uil g-coJJ) - Y 

: (J-° (Jj^iJ ^>kkkj ^UiJ lj UUJI (jklj^lJI ^ £-2^ 

Palisade layer ^uti (j) 

LiisJI Sj-uulJI qU «hj lr. <_>J j^C. (JCu.7JI <iilkLujLO <JuQlJljuulj j L» L>^Lk <j-o 1^ ‘ Q ■ ^ ^j-° 

(JjlSjl j n~ I LjLo*JI L^LkJI ^^iaJI pjj^JI L^luAj LT^I ^ I J-'-kkJ I uL\ Min ^LJ Lj 

. 4-^ j) j< 11 *1jLjluVI (2)^° j^l 

Spongy Layer 2 l^Julo/Vi (lj) 

1^1 i2.? JkSCdJl 4^oJikLa J^P j\j J Aj^Lo^JI AjLIsJI wL>- jJ 

\j^J\j^\ ^yA Jl5I 4^wJJ ju2_>- ^1p ^J 4j^>>Ij 4 aJwJ oliL^a 

. 4j^L<x*J! 


cl^j/njii ni^l l jNI gjliia 


^jjlUl ^liJI pLiJX^jl jxic \ V 




























Vascular tissue g-c^Jl - T 

C5-^ 3>*JI 3j>*JI (>o 

<Juoj_UjJI <_uLc. I 

v_\ j n^k II ^ v j n ^L> Li^Lk. 1 Q I ,<^q~ k _S^iu-«a 6j£. ^_9 v_\ iti-\ II I <_ulc. I (Jjk. I 

<_u I jJI <->j) t A* II <_U I jiJI jl^_oJI Jju-^ jIj <J3 ^Jiu-uJI ^cJa-mJ I pL^JJI u iii-\ Jl 

.CiLilll plj-^.1 ^.sLi L5^i ^ iiX J?~ n ^^ ^ > jimVII ^_S C.-^ j)5\.~> ^I 





I I-L& ^3 dii3 

JfljljJl <J^>- (_£j»yg.oJl A3j^oJl lLAAo 


\ V ^tlll ^liJI .Ju^ll eLia^l fit 















UULJlSutf 

^ ♦ ♦♦ 


iATl *LLJl *Jl ^-tfcLuSVt jJllaa to 

(Jjlj (jL^ ^£-0“°^ fJLxJl j)juAJI pLijJI ^LjlLolC ^_9 \^k i I jj juts .a (J^t ui 

Cu^>J^JI ^_9 j).<jm pLljJI <Luj 1 j J_> dLlj 3* ^3 <m *Lx-aL^_» Van Neil 

J1 -LuujljI (J-LS^jJ) K If- (^Jp^k~ ijjJLlJI <_ulj Lj jl*\ jJ I £> ( <_1J I pi J * It 

3^3^ AP* CjIa V^ xu J lj d^JI C J^ SS (^ cAp^ l^J (c^Lx-H JaAjjjKW 
<Lul j J i & ^j^£J 1 jl ^_aJI pllxl C0 2 (JljILkl ^_9 Lj J 1 & J-A 4 1 ax~\ i <m (_^jJl > jJl jci-u^o 3&3 

-c^j-£A\ jj-^d j-o 

^ O-pAj cjP^Jj^ Ai lA J-^P ^>dJl ^1 J-aj ^jLi ciSj 

: <_jjlnj 1 <JjLx-aJI ^-9 La£ CjIjJJlA J j^ C0 2 JljILk^/ <Jl» Cj*^-Li3 ^-9 ^-A^k. JjjLl^JI (J_oaILujlJ 

6CCX+12H S ^ au ° —► C,H O +6H 0+12S j 

2 2 6 12 6 2 

P P 

plj 11 cjLuLajJI ^9 L5 lJ 1 <jl»j)xAJ 1 cj^ic-LijJI (jl ^Luj^/I Ij 

(J-oJl!Lujlj J-i-A pLoJI (J l^k 1 PJ)uJ^Jl Caaj^JI ^9 Q,-\^k \ LoJ <LfrjLtl.a 

. CjIjJ-aA£T pJ jlAJI j Cj^lxLiH] 1 <Ijlu [jlu ^-9 C0 2 Jl jILk^/ cJ^Jj^-11 

H 2 S jj^Iaj C^dll Caaj-a^JI jUk La^ pLaJI ( 2 )-° JJ a 11 (j * h*sV 1 ^jl (J_u I dJjJ 

La^ pi J ; 11 CjLlLijJl ^-9 j)aAJ 1 plliJI < A C\* ,1 ialxJ I <-U 1 1 a >*\J 1 <JjLx_aJl i 


6C0 2 +12H 2 0 


a ^ a q i L 




. C 6 H 12 0 6+ 6H ? 0+60 9 t 


(j[l ijjJaLj < ^k ^-jjl -aJlj Luj^ijJl^ <JL-aL^ ^9 pLaulxJI ^j-° ^\-£- i^3 

P 

c-ijjJaJI ^.u^> <J IjAjJ Chlorella^LJj^ AjmaJl j.jlA 4.^ 1 U 1 ^k U 11 pLaixJl p'^jfc (J. axIjuu 1 <(J-iJ 
16 0 18 0 < 11 ^ 1 j-ilaj <J J A3LS JLU a 11 pLaJI (A plAjJI < >1 aX 1 <JuujljuaJl 


^5 ^Ls 2 lU cly^j/njii ni^l l jNI guLkia 


^jjldl ^liJI du^ll pLp.^)l ^Jx \ £ 





















16 0 18 0 j-JalJI ^^ J) i A II pljLjJI <_SlLolC. (j-a dC.1 *S\"\ f> 11 (j Vj tiS^ I (jl 

JAS . ^-IVn ld_A ^ic. SjLijJ^ CO 2 pLoJI ^j_A \^k .m^^M ld_A jlU^o <jLi dLld 

16 0 ($\ Ljjlc, iii\\ jj -sA q 1s O ^Ic. (SJ)"'' s £r° pLaJI JLoaILujI a»_> <_>j2^aJI pLaJaJI 

:m jlIV 1 (j-AJjLa-aJLi dllj xi * "\3** iy^~^ s 3 (£dL*JI pLoJI ji jILoJI ^_a 

c^yviajj^i) 

6C ie O +12H 18 0 ^ au ‘ —► C H 16 0 +6H 16 0+6 18 0 f 

2 2 JfW* 6 12 6 2 2 

(iLulitt Ajj^LJI) 

6C 18 0 7 +12H 16 0 ► CH 17 18 0 (i + 6H 7 18 0+6 16 0 7 f 

2 2 , Li a , J< 6 12 6 2 2 1 


: *Lui Cj^k^CculS 

£j,.w J1 J-aljxJI ixJjjJ JilA NVo iixu ^ Blackman^^JUJI jl 

pLlJI <_sJloC. J \ j m*S I ^jLj^ p j) jAII ^J-al ^JlLa j) 4 A II pLijJI <_sJloiC. (Jd*_aJ 

pj) .(^>11 L^—ls ^nJI j < A j L^jJ I La Lo-uj pj) .(All g i —uj l < 11 ^. cj^LcLi-j j) 11 

^<_JlX5u»Jp*^I Cj^Lc-liUJI ^ ^^LUJl ^1 <_u j) .< A V Cj^Lc.liLi^ <<_jJ_ojlJI 6 j_A <£.j_cuJ all (J-aLxJ I ^_A 

^3 ^1 PJ) ■< A11 ^3 (jl t^Lew^ ( PJ) ■> A IL> Llj 6jlj22kJI < Llxj\ Cj^Lc-liUJI fcJ-A^j 

.<jJlojlJI <£.j_cuJ <\W ^J_aL»J I ^_A 6jljj=kJI j) i m .11 ^^Ic. ^-^LlaJI 


Light reactions* 2 L£jAll jj 


plj_tA^JI 6j m»,^UI ^_s Ljl^^JI ^ilJlS jl ^_a j^-oJI p j) 2 AII ■><«^ La jlIc — N 

iiliaJI I LftA L, jl ■< < I a ( J-P dl J iiliaJI i_i 1 1 tl^Ts I CiljJ CjLj^^HAJ 1^ ^jLi 

.(J-i^jj)l5LI 1 ^_a <_u 1 \<\ i*s <23LL^ <<j^j22kJI pj) jAII <j 3LLs ^dLLA^ <ALLJI ^_a ^.lcI oLj)*\ a 

. SjllLaJI ^ I < Ui All e\ IA (J-^^?J)-LC] I CiLjlJj^. JjJjlC. ^ a ■< < 

^ <A LLJ I J )~1 ilia I 6j-a o I JqlJl^ 1 <-j j^v k oJ I <23 LLJ I LpJjlC.^ 

.^j-^. 1 6j-a 1 U AjA a g. t \ I p j) jAII ^j_a |jjj_a Lc-aAa I <j5Lo.>^ L> <iji a (J-La^)j).l5LI I 


0 ^^jLUI ^jLUI pLi^l jxix. 



















lA j>W J—* 

J*UQl 


iiUJI > .> r - r 

LiViaH Ja4Jjj£Ul jj »j^.^*iaII 

.Ul .*> ^ 


XiL 


*> ‘j* Jj^J 


- r 


ATP 

jj 6jjjtj*«J^ ADP jL^-»L 

C* c 11 V-JI 

(PO,)~ ^lL-> 

ADP+P-►ATP 

f \denoMne t-t t 


<t*y+J< o^UUJl (Vl JU 

^ j-»li nJLSk *LJt jULuitjl j4 jjauuJI Jiyi ^lUit — 3 


g^LJI j^L — l 

xL*« j-* * LJl j lU^ il ^i 

i uI^VjJI jj x* jj ^>1 

NADP <J j4j*j »t 

yi.Ji jl^jb 1 «i*Lk**ji jiijjj 
Jaiii-* |ij jJkjJt ^»Lu 

Oj£“J 

NADPH, ^&j+ 

VJ->C 4 JuaJu jl ^J-i 


iplsll elysj/njii ni^l l jNI guliia 


^jjlUl ^jUJI cJlu^II pLi^l jxJx. 


"■ 






































Dark Reactions »Cub 


4 cc> 


.lu 






((A-loJI )) PI J, . A 1 | 6 JJlJu-u^LjJI <\ V .(A^l 

C0 2 Jjlx. ^ v t~~ ^Clj Q v^k. 0^>Lk. 

^ic. Jj) 11 ^jjL^jjjjL^JI 

<-i LkJ I SjxI i «i c\ NADPH 2 * s^j_o 

jlj_<JI dLljjjiATP ^ <a>LL-oJI 


>* IV! JkJ. 


Melvin ^k]\£ ^JL-II ji-l j 

<ju-o Luj^LJl^ <a_pL^. titA'j Calvin 

JA3 14 C £_JLoJI J-siaJ t_a 1 ATs! J*_> <JlA J) u A^Ul Cl^lc-liUJI <JLJlJlU £jC. < LulCJI (j-° \ ^ £A 

^ual ^ 14 C £_ulo ^ CC> 2 (V) JLli jL^^I ^ < T 'l^k 

JjJLl j'^.Luj <Li ^_9 i_j 1 U11 £_ua^ ^Ca ^u j) j A II pLjJI > 0 t m \ 1 <jl 6jaJ ^*1 \ iS\ oil 

^ j j AII pLljJI <LjJloX cL^Xa ^oJl CjL^j_oJI I j^La^ ^Ca <_la 1 v ^ v^^JljJ 1 Cj^lxliuJI t— < vl^ II 

. j.'^-A-^. jljAU 0 iii nil ^j£- 1^-13 I j^4j.ti*\j <Lc^Lk 

-LaXS ( V ) _C1jlA la 6 J- 0 J ^ J) ^ A11 pLljJI 4 -lLoC Caj <qI1 juj 1 LoXa£. <u I 0a ImJ I Cli^—<- 0 ^ 9 1 J-5^ 

LogL juqj^ daaLJI J^VI v_g^^_oJI I PGAL JjlA jJI ^ * <i i l^j}9 x^ t\ *tt .\Lo CIa^L 

oLjljjjuJI^ Lilli j jj£ j> LJ1 plljJ t_j^j_aJI lj_A ^JoaJcLuja ^jl ^5L. ^ i^J) ■‘All pLjJI £j£. 0aLjJI 

(jl L^ll^ 0 ■‘A^l jU j ( 1^ II (Jm4V\ II ^_S LkJ 1 ^L. (J c\*~\ itt.\ ^jl (^Lc.s L^ (j^J&jJl^ 

CjLjgj-^^ \ Cj'^L.La 6j£. (J_> ( 6J^.l^ 6j)Jo'^>. ^_S ^CL» ^J ^-ujI J_uj j*N jm11 



J-C4JU ^ 


4jLjww*>^fl >_1 ‘- < >Lj ^j-yg^^■ll l-L ctLd 

!^JuIaoJ| JajljJl cl^L*- 0^0 ^^3jA-oJl ciLo 


\v (^^jllll ^jIIJI c-L^ll pLp.^1 ^Jx 



J« 


4» 




H 






















: &AJ4J1A 

Aj j; P .si ^j» 6j ^3 Aj|b_P- ^bp- 4_j|jJl jS* 4j JJcJl 


i V (( cl)— c^b^iJ — C-^b-jjjj )) Ax>l>c-s^ c^lij ULp o 

V| bg-L« ^150! 4-wJXpl (J*^->- <ji 

(( ^ja*wJj>- j \ZJ&5 ^y?\^j>-\ — j^J j>- — A-J^al ^jh\^>j>-\ )) . lip jJ J^woIj Loj>«j>- 
JjjjJl jl jLij^Vb 4-Jib ( ^]l LgJLg-s^L^l*l Jug^wOj Ojo^s^ 0>bj Jjbl oJj&j 

. ^ojJl ^b-JJ jl a^LIsJJ Js-bjJl 


Digestion 

Monomers 5obj^r J| polymers 3_/-&! (*L*kJl c^bj^r Jj 

.obcySn Jwo-p dJJi opI-oj Hydrolysis JuU^I aI^I^j 


Enzymes ljUjJjVI 

^|p ^J'-b^ <b>t*£j O'Jpb—J.I ^J-«l Jj«j! ^J^ajl ■ gS~ aJ O^bo ^CjjVl 

J-o-Xxj Jp-bixl! !j_*j . AJLcxil A^Jbwo-^SlJl d->*}^pbixl! I Jji>o .^-^-rt' 

OjbjjJr! v? a;" Jpbib! j*jo b«_\JPj J^A’J Jpbbdl c r '*$" 'J 

.JupUxJI JJi b^Ip jlS" ^1 ojj^Jb ob! aS" jb A^-bJl 

^y{ *♦* ,J*LklJI pitji w -Jut) \J*Uklll >jL« t N>1 J 



^Lsd,l dy^j/n n mi^l l jNI guliia 


* * 


^jjlUl ^LUI cAu^ll pLi^!l jxJx. f 




“ 








SjL»j ,J_ol3l^ ^-lc S-*jh* ^ oLou>j-^l (jl 

^413 ^ j< i*\r. j-uLj L^J jjs VI (jA* . ^jl^Sl ill^ t^\ ij s tJxtiiJl 

^_h Jo-*^ J-i*- 5 ^1 ^ vloll 4 < n L> j m > 1 (^i o C^>>^ J- StJ - u ^ LT^" '~^~^ xttmS 

<L<-^Li Jl^_o £jjq J->V dLljJ <-U-ulj j_sX <JL^ 4 v 11 LAjjiS CjLou»j^^I (jA* ^ . JX*_aJI <_£jjaJl 

j) ~s.~~ i Jl] I (3 JL ^ 1 jT v * in } ^1 ^ia-txu j_sX SjLo^ 6 Ja_oJl <la^uj| J>jij 1 j < m .11 ^liLo^S . 1 Q U i 4 m m 1 

Sjl jj^JI i^.jJ LT^ ial iii") i^.jj J eT\* "\j h» it/ull \ t n \\ II j J v 11 (jA ^_S 

P^ UT^JjA^' U 4 ^ 


JjLajVl (0 A^tt 

Digestion in Man 


6J.& ^j_txJI ^"v^k. ^iil ^j_o a" cC\ < \ r> .1 A & SLjlB ^jLcujVI ^-9 ^ ^ j Afl II I 

< 4^k I a ^j_ujJI^ 4 A via II pLslaVI^ <4jl^ jJl p.La_oVI^ 6Ja_oJI^ f-J)* IaJI^ ^iJI £y> Stull 

.\ 11^ ,.u5aij <_jljI_3lUI jjaJI ^ic. JASLjlSJI 6j^_> 

: ^Jj La£ (jLauVI a ilnc 

Buccal digestion ^ * Vjl 

dill iojJLo ^_a £_L1^^-ll^ j > I ^jLLujVI ^ill (^j?^- ^ ^ill ^ ^A^ II dt^-^-ll Ixu 

^^iuLa ^1 ■*<»■! II l-oI ^LsJa-ll ^ (JjjIj-lA^I d* U H c\ \ I (_jLiJ^M L^-i1aj ^La_LsJI ^_ilaAjJ 

«. i> J -^A 11 ^_a CjI J)ii> <Ju>L3lJJ 1 J jij I ^J-O ^l^jl JL^> ^_J Q t i jLjlIJLj <1^1^.^ <5t ^LxJaJ I 

^ic, ' l-o^ .4-iVj-^l, l)^- ujU s 3 ^.LxtaJl d -1 ^ JaLLdl iSS'^^ ' <s'^\ <—jtsJJl (_1 ts \a I ^_4\d 1 
t 4 ^ .<A ia-uj^ ^_a t J^aL3Lj (^ill (pH7.4) Ptyalin (jjulLuJLj ^ ^m <\.11 Amylase j 4 \^\ 
Pharynx 1 % 11 ^ill v* ^*s ^ ^ ^^_sJLoJl ^*s m L»^Lo LuluJI l^w \ 

. ^ .* i 1 a\A.11 jl^JI ^j-o pj-^- I id I^Jl 4 \ j^> 4 II idlAll^ \gj -oJI I 3~f *^ c '4-o dLouj o 

<_Ol 5 ^_4li^p dLlj pldl^ ^j_oJl ^^Jl ^ill ^j-o ^LaJaJl ^-iaS ^ xn\a Lo t Ja_a ^_1 aJ I ^LitaC. J fulj 

. 1 (g^ JiilJ jLoj_aJl ^)LujJ ^.Lol 6 j^\^ ll^g idl^Jl i^iJI 



^ilUl c-it^ll plp.^1 ^Jx 

















( 4 ) js— 


-CoJJ (£j±^ J' (3^' C5^ 

.ja-ujY® J^ia-i (_£jJL9lII Jj)xvX 1J LiLo 

J^ua ^_v ^-^^5 iaLa-aJI J AC <Qj lh> yj Aa> ^_y^ 

oLALjAljV I ^o 4cj) ^^ ^ 4 U i,.|^_s 6 Axxv U ^LxJaJ 1 
4-yJjAJI 4^jxaJI xv jluTv 4-yL-AxJI oLIsLujlJlJ^/Ij 

6 till I ls 1l. 6 j-qI-ujlo 4^^ ^ j Peristalsis 

L^-JlS ^ LxJaJ i £-ij ^C <J jp jlu xvJ I 4 j xv .A ^. JI 

^ ^ ^ (JS> xT« 4 xv AlgJ I cdjLuxaxJI £-xv 4\^ c.^ 


Gastric Digestion : 3 Jbui! ^ * LuLj> 





ijA** 1*0 jSi— 


4 1 Af ^£j_xd) ( /yC Lfl L^aA v Q^vvxv ^jxi i\ 6Ax_xJI 

Cardiac Sphincter jtjiJt 4Ai ^ ^<aJTt iiil^ 

4 >3U 41 xAc 4 AjlSa 1I plx-o^l J^c 1^,1 4 v LA 

Pyloric Sphincter ^1 ^Jt 4-di ^ AaJH Sj-u^lc 

4jljIaxJI jl^.xdl ^-A AjI\ y~y^^_d ( N * ) J^Au 

i Ax-oJ 1 ^ \ is\% 11 l^ v 1c ^HJI S Aya.I 

: a- 0 ujtll J^L^> 

X ^ 4 JuLUJlJ pLo — N 

(j-xa-oLaJl IaA (J-axj : A-yj^ftA^jJ y^ II (jAoLa* — Y 

(pHI.5-2.5) l lAxvLa. 6 Ax_xJ) J~y xu j Jx_a* ^_1.C 


. ^wtxJaJ 1 £-xv (Jjk a3 I qLjj^ ixvll jAs ^ic (J-olXj Lxv^ ^j-jJL_dJ 1 J-aC c_9lS^JlS 


^ (j-^j^jJI ^A^a ^^Jc J^x-3 ^111 Pepsin _ ^ 

4h>jx.t< m ^lc aL> j j j Aj^ JI (jAoLa. (J-xjjljj Pepsinogen ^ A ■ LU ^ 4Ja-uj-y 


^j-iuUXJ-i 

(JaJ^) 


cl^j/n iii ni^l l jNI gjLhjQ 


HC1 

< - 


( Ja-ilo j_ic^ 

^liJI L-Lfaoil pLi^l jxlc 




















: ljLLu Jj-JI laA 

UJ A \\X O <-) J M \ > J<il^> ^iLcJl J 1 ~S.~ 11 ^Ic. la 4u\,ll \i it \ \ .11 ^J_OJLJ 

. JjlLljJI C*lj-»Jx 6 j v .<^4 I 4 J^ 2 ^j <_L^LJ| 

oljjjc. < Hr^-.. + oA?_* 

SSja_oJJ 4 \U \ o 11 LMiJI X 6^)1 II V IjLaJ (Jpl iitVi LjlC.J jjVI J 

6 j-A ^.a^l S,^s_aJI j I,. wJ <jJal -k o 11 <jL> JjLluIJI I j-A ^_lx ^j5L<\> 

L> /u*H A <ia_txu j_lX 6 jJ-u 3 ^_a ^JlJuujlJljJ I j, 1 jp. > Lo^ 4-0 x A LgJ 1 Cj 1^)1 xs~lX 11 (3*-^ (J“° 

HCI<_)-a-aLa» 1^-4>j)-^.4 ^Jj. 6uAa_aJl Li^L^. (j-o Ja_> Vj, 

Intestinal Digestion ^UtaVl ^ p^t* 

Small Intestine t SULjjsjtf) ^LwVl 

o^i £j'j% ta^LSj jtLsI A ^yil^a. LfJ^i= j-Luj (^LaUlj c>> <%5aJI *L*-oVI oj£±> 

.Iaj^Llu-oJI pi iuf. LgJlpIjlJ 1 1 ig j^J x l^-H>l^-j ^_a ^_ujN, Y ®^ l^JLi 1 j_> ^_a ^_uj V, o 

; <4lJl3jJ 1 pl_a_aVI a 1 * U 11 ^ ; A A ^_lx tJ-ciS-J 1 Cj 1^)1 i<~i* 11^ 

Bile t h mtt 3 - \ 

V^~ LS^i LT^ J-^J J-^- L5-3 pldxjl LS ic. ±£A\ ^ JJ^ 

^-lx ^_OlJ 1 j-ptllJI J^j-cxjuj (J(g j-uJlA <4-13j <JlJlAJ CjI J-Ia.3 SjJ t*S II qLaJlJl^.II ^ 

.pLaJI ^_S c-)j33 V 1 (jjJ&jJI 

Pancreatic juice i iU-wbjili-J) S jLajJt - Y 

(pH 8) L>^i5 Jsl-uj^JI HCI (jAo^k JjIjlj : ^.^>jj).>^>11 \> — 1 

j\ jjLi Q-^ Jh^ ^ 7 ^ ^3 1 i n\ 11 ^J l^k ^ : ^g-uiLjj*^*) \ W j-^Ll^VI — ‘— 1 

J-^- LT^V' LS-*l uU=»J J^J - -T^ 

jLt^Jl 6 jjAj ^jJI j Enterokinase jf\j\ jjIjI ^3^1 j Trypsin jwnijUll L5 _aj <U-Jilll 


YN (^^jllll ^LUI ^-4u^ll pLi^l ^Jx 


; 








. JjuLuJ 1 ddld-idc Cdly I I ^Ac (J- 4 p^jjpl^ del JUJUJ^ <LLjLSuiJI pLa-o^U ^J) 1 A» 11 

dJLJ dLld^ Lf *^)■ UJL ^ ilAJ (j-oLol^. 1 (j^_AdJl Lsl»Lo J1^. y :Lipase J^jljJJ 1 p^Jpl — ^ 

. pl^3 j^alL 


Intestinal juice: 2 u$jL«Jt SjUajJl - T 

j <_JLlJI oLolj^V 1 ^lc <lLlSul11 pL»-o^/1 ^ 1 j.^. ^_s L^Ll S^l 11 6 J_a 

. p 1 jJLl 1 cjLj)*na 1 puA^ II < 11 ac. ^_s <lL»LcoJI cjLouLp^ d- 0 ^ J 

Llj 1 jjJI L^_Lo 0 ^:>^j ^1 Sdc ^jPeptidases ^djILill ciLoJpi ^j?^>* ~ ^ 

LL^-Jull ^_S (j JI^JLl 1 JJlJlJljJI Cj 1 dJd-C < 1JLU1 JJJ ^_S 4 ll JuoV 1 (J^Lol^.^/1 ^LlJJL-O ^ 1 ^j| Li J_JlHjlaJ 1 

. 4 qh<dI AjlLjla^/I (J-oLa^.^/1 

: ^dL^VI jluJI j^ LuLilli oLj^ jlu. 11 LLL^Jl oLaj^pV 1 Ll ^— 1_> 

1 11 j^L-uj L)-° L) L\((j_jL»_iiJI jIuj »jjJUI jIuj ^JJ_^_i Maltase ^u .1 LoJ 1 — 

. l^k (( c_-x-<-^lsJ 1 jxj )> ^^^IjjjlII jxj ^ 1 ^ i Sucrase 4 x < .11 p-y^_»l — 

C5^i (<L>^- 1-!1 xjLi )) jxi (J 1 ^» y Lactase 3 1 p^ 2 >jl — 

.^jJL^.J)\ 1 p^J^J^/ JaAS L JilL La^L^JI CjLaJ^J^/I (J-° (J^-^l J) y*S^^pLJ 1 p^Jpl — ^ 

Absorption: ^1 rrMdVt 

LlLj-oJI L^LUl J^Ll u_SlajJJI ^1 pdJI Laj) jAfl a 11 LL1 JjlJ 1 CjLj^^_aJ 1 ^J^l J^rar^^fl 

.aajlBjJI p Ls_oVI ^ L5 ijUll 

^1 ^_s SA_>Ac cj 1 pllL 1 j((N N » ^-S U£ aLlsjJI pL*_a^/l ^1 a^ ufC^H <Luj1^j_»^ 

A- L. > dl^ p 1 dxJ 1 ^j^L-^UuoV (_^O^JL-oJl AAJl^jJI pljL-O^/l ^cJa-UJ Villi Cj^La^JI ^_A-UJLi ^UJJl 

<1aU1 s • (2)1* jUJl ^ 1 p J i * 7^ L juj LujuO i ^ Lx—uf^. I A <<io\ (^\ YpN 1 L .««11 1 LujuO 

AjljL^-ulJI L^-odJI Cdl^) ii> 4M It (j-° <*\ v jL Aj L \ ((^^LslqljJ )) ^v.1 pLc^ 1^ l^wld-y L^^lia ^LiuJa ^j-° 
LLa^JJ A^^UJl <LajJaJl Ly^LkJ ld^ AiuLSd Cj 1 d 1 dlLo 1 d^^ a 1 L lA^kd-S^ Ld-y^)^J 1 ^ 

p 11 4 y 1 a C. 1 j^a 7 y A^f 1 jcJa-cu SdLj) J-ajlj 1 <A>1 6dA^ 4 ^ y 9 dJ 1 Cj^LlaAJLj 

. L■>m\ 11 Jllll J ^!y 1 :iii 11 jLl^Vl 4 y-^aLk-j (^_LajlLI 1 ^ pdJI 


^^LrII cl^j/nji mind l jNI guliia 


^^jtUl ^pilll k-LfagdJ pLidk^jl pic TV 




















:Lufc 41 n A JS 4 uVirtrtll jl j-aJJ JQaj 


i+t'H* <LJ» 



(JJ jialt - i 

<Jlol^. (JA,IJ I Q1 j v* jT<IL> lj_u 

<_uda_oJI pLoJI 

<\ v\ \ 4_>jL^.V I pLj^ in 11^ 

6J-A I_\ pl_oJ I ^_S <_uljJI Cj1\ \ a\~\ 

Jjkjli ^ ^JjfUl ^jLjJI ^-9 jlj_aJI 

*s\"\ I ^,.u5Lll <jlo^ ,.u5\] 1 

.U,„ll c_S ^ 

X (£JJ-Lall - 

<_Sl1AjJI (j-aLa^Vl^ j-ujlL^JI <Jl9 ^)_OlJ 


j)^ 1 <_ilAjJI (j-aLou^VI^ j jt < I \ ~y 11 (jA* \ jLaJil jLa_i^ A< D< E< K oll^ol'v \ 9 ( j-° ^ ^ La^ 
(J^aJ ^nj I Cilj-sia^ (jA\ eT\ LALaJI 6 J.& <jl Lo^ 0*^1 fA 11 <_u^UaJI <<LjJoJ 1 Li^La* (jA.lj (j ^-^4 

Lfr-Juo^ oXo^JI ^jA.lj 4 \\ till <_ojlJ_JI 4JL»jia_> CjLouJJ-^^-* LuLo 

.v_jl£Jli ±>jj -II ^ a^jJ g-Ja-u L ^ . Lu ^ j ^3JI ^jHojJJI ji-^JI 


Metabolism < ( 4 > «jVi» 


j <_o j) j oil <_u!jaJI jl ^_aJL> ^a-ujLaJI l^-l-o J 1 4~ * < n ^IlJ I < v.l ft a .11 (J-AoIlJ I 

■ ^IjJLlI JAollI ^laJ-ac. (J <\ ;d!ij 1 (g t<~i\ is*T\n 1 


vr ^^jtUl ^lUl ^Jiu/Ml pLl^I jxJx- 
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PA 
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!Ws>* 54Ml 


Anabolism s-LLJl 


- > 


'Q ^ u i -n II SdSa-o jl^o ‘doj-LajJI <jjld*JI jl^cjl j ~t ~ Lg.i9^ 

• Ci^LuaaJlj ,.u5vll <jjJ 6 (^ £ - U-3^* *L>j-iTu jl^o j*s mil 

P P P P 

LlIAjJI Jj)ji-ujLaJt ^-3 ^II Jj)<L i1jlo^/I 1^ 

. jlaJI CxaJI ^Lu^aLk ^ iii^ll 4_ilAJ jl^-o ^j^LulaJl^ 

Catabolism: 2UU^ - Y 

plj*^ 4 -oj^UI <5 UaJ I ^Laj^/ CjLj^ jjll It 4-<-aLkj 4 t<~T\ c\ c\ II 4_uljjLll jl ^-oJI S J * < i*S I 4-1 lx\C. Lfl-i$ j 

.<_» jJLaJI <iL»Ua i < i ^ 11 


» j^UWf( *y* j 2ULdatt ^LtaVl 

^j-o p.LoJI ^aLu^alLoI jiHj p-ia^ 4 k il» II pLs-o^M <Loj).j^a^-rJI j_i£. ^Lx_kJI ;Aq 

y .uaj ^ dLlj ^ic. ^■L‘- u ^ 01 j jaJl11 ( j-o j_xj^ L^_> Ja*I 4 k iU II pLx-o^/l AjLUlJ J^la* 

£ • ( j-o ^\ ^j| jAju J ijhni JI ^-oJ I i < AjlL-^ 4 v iti ^(jlLJI 

pLLjjt j in nil 1 Af, ^-3 S. 3 aJ ill d)l x^a-LsL> A^JuU I 4 v 4 I^_s ^J*S jTi ^.Ic. lUj^ is \3 11 iJ^Jaj 

Cj^-t-a^ jjj_o Jfl jlu. \ ^£jJI JaLL^Jt 4k lU 11 pIjl-o^M jjJlIj ^JijLa. ( jJlI L*-l I (j m 1 1 s\r 11 

• EJ UJJ f UiJl 



v: 


{J-L+JU 



I cLLSs^j jroJl IJ-A ijJdi jAjh i^qjCL ) 

I J^UJI Jsj) jJl ^ 43 jA^Jl 


^^LrJ,I cl^j/n iii ni^l l jNI guLkia 


(^^jllll ^LUI L-Lfaoil pLia .^1 jxic U 
























. pUl A-ubJ-uill Jya ^Uj^uVl j-Cuu : >^ 

SoLuJJ < 1 * mjJt t 1 |j > * aa ! ^ <1 a «i i *S 1 1 d t < /> 1 11 t Lo — 

S ^1) ^-Ouj-U V I Ui .All t I 4 \ .^>11 11 <_i Lo — 

tl^l^LJLai ^LUI^ai DL>L>*yi <> <^3b U* 3jLi^ ^bt^VI ^L>.l 

.4lV dlljj oLLp-oJI 6jj* > ^Lac. 1 (jnja" (jl plj_uHJI ollLlll ^~± tV\ * <r* ^ (I) 

otLilli c.<* I 4 _>lj_u11oJI <_>^pJI ^j*)! — 

lj^ 4 _lALHo p j) i A II 6J-UJ — 6 Jjjt ill ^LolC^I Ij^. Jlx. (Jjy iM^Vl — 

| jAall ^^jjill Jj i n*s l ^13 — 

. 4_aj j_da^LII cAic.lilll ^j£- c-Luj^JI jlil <_pVI j^llUJI j^.1 (<—j) 

^ ^ 6 ^ — V 0 — \ A L) J> i n ^ I — ^ 

. 4 Li iiil^J v_J_tHJI 1 Li^Ll j^C. pLoJ I (J Q ~1 \ \ 

IajLiI^I <_ijlilll — <-jjj) o jii^l 4 i i^LaJI — 4->ja inII 4 \ i^llJI — (_ i^lullI 

. s jJb ^ J) /All pLajJI 4_sJ_oC. gjuu CajLi ( 5 J) iAf. v_j^j_o Jjl 

j-lajJI jiii 1^ j)4iiij^L^JI — NADP — oli-uj^iJl (j- i - uj ^^IajI 

. (J^ ^-S Lo^ j*\inII ^_a 4 _u^_<A^L 1I cAic-lilll (~^) 

pLaJl^ NADPH 2 ^ jjuoj^I ^jLj — ATP ^ pLaJI^ j \ufs I ^^aLj — 

ATP j ^ jlll jjuo^I ^13 - NADPH 2 j ATPj o^J<A\ ^ “ 

-} J*-® (j) 

iala SjljJiJI 4^.jJ — Jala pHJI 4^.jJ — 

pH Jlj Sjljj2*JI 4^.jj — pIjaJI oLuj^ ^— 

^ Ig-dJ) ^ll ^ojtULtl ljLiSjII jj)tr ^aL^olaVl» : T^ 

l 4-iL\C. 4 _LlSjJI pLsl^VI (^) 

Si ^ *N 1 1 ^llI J^jiaJI Lo^ pj^JI I1a J^Ll ^j-o Li-<aloI ^lj ^llI jl^-oJI Lo ^>_ j^ 

S|\ in^ 11 1 ^ \ o ^js\ 1i i C s< j ^lll ^LxisJI pl diJ^ ^ IjLo 

((^JlLIifc.4 3jIaJ ljLuJI ^aL^alal : t^yj 


SL^JlJlaAI Lo ^ CjLslLI 4-tj^j iAll 4_uljjLll j_c^Ijl3lJ 1 Lo ^ I ^ 
SoLilLI 4*\ V o A1 Lo ^9 Jaailll ^jllllj Jj) iS\ § oil Lo L> i n\ 11 ^Jllll j-^IIlJI 6J-A (JLBlIjI ^J-O ^^ 

x ^Jbll Jlc jO^ 

. pj)uA11 Sjls 1 (g jjlj ^MLJI C0 2 ca v aH ^_1c oLiLlll — N 

. j_i^jlll ^jjlll J iA 1 Li^Ll ^1^ 4_>jlll (Jj) 1^ o ^j-o ^'^LoVI oLa j-il (J-iHi — Y 

. 6 Jx oil 4 \Li \ O 11 La^UI ^_1c. 4_»d3l_oJI 6jl JS~>X II ^ — Y 


^^jllll ^jIUI lAa^II pLi^l jbx- 























t q\ L-JlLall fjjSii ^yjLdj Jf^Mt lllA 2ut*3 

ljLuJI ^2s (JaJI <* l&jjlu m 
. ^yll jJLjiJI ^4 Jiaull <LJI ^TJclloj ■ 

. 3jL<ajtll ^jjtfaa J^ju 1 * ■ 

LjLljJ) ^Ij^i ^ll '\iiJ^Jl <j*« sALs^I *1 llill (Ji3 U&jJLAl u 

. J^^tl ^ leLJb^ Jl l-cuGVI £jJuj ■ 
.^jLujVI jl^jv ubjjLAi m 

c^jd*2i ■ 

^ * ** .<UuLIa^ t-ujSjJ ■ 

Tf > j» jJl j 4-d^l Ja jjOj ■ 

iL. * ^jtT■ 

/ . ^^ La ^ -U Jt ijdjjLLi ■ 










. d^l^ o' '!■' ^-<-131 <LuJI cjLjLJI ^.s LjUU J^jLuJI t _J_«-<a^JI ^_a IHujI^j d-° 

<fL*u j o Lilli <^>1L jl £Lj-L-> < Lc^ -u > ^ U-Ll^ in <o J1 ^_c <^i 

.Lija_oJl ^-dLVlo pLJI j j-suuj^l ^jIIi LsL Llj_d (—\iUl> <Gli ^ j).<A11 pllJl 

^ j)^ aII plldl ^llLJ^Vl jI 6J.A ^jLi („Jl^UIL <_ulj_Jl CiLLllI 

. < ^ajULo (Jii 4 juLil* s i <L.L. dJll j h» i n\ II ^jilll^ jLuHjVL <1jlL. 

gll^lllj <_uj*_oJI ^-dLVl^ pLJI (Jlilj 1 LI (j\ JuIjVL Jill olJjLJI dL ^jlsIjJI oLLll 1 LI 

. < is\ is\~^T\ c\ L!» Le j 4 ^ ill'll 4 U /1 <jli j) j AII pl*n Ji LjIjJI 

^Ln ■< A A ^Hs ^.LL ^_S L^J Lj^UI <i LLJI ^Jc. (J x^~^"s l^ul Lj^.^ CjL 1 ^jl^JI ^d LliUjl li 

l\>a v 11 <\ a jLLLi'd I < 31~ 1 a 1^ l^-3L ijQ^O L^-Lj <K-uix> lj_u <_ulld <_uljjLd J l^_oJ 1 (j-eaL^Hol ^au 

LmJ 1 cjIJjLJI di^ l^)J^ 11^9 Sj *» 4^>ll CiLIj^II t^2 sL^HoV 1 £c_U_uj d^- 

4 I \jjj jLuHjVI ^Laui V I J-iial CjLI^-L aJI ^3 Liu jLuIjVL <_ul did jl^_dl^ 

dii d' (3 > ^ 0^0 l£jJj " (j-° ^c_uual dLljJ^ t I^j pljiJI ^LlsL 

.CjLI j-uJI 6 1a .o 


2L2tjJt GOLcJl ^ 

Transport in higher plants 


<-_Ls^_ 9 ^>.L^J I <la_uj| <_>^pJI d)- 0 Lij^-aJI ^“dL^I^ pLJI ^_y=s 1 i s^T\ a 1 ^Il» L*\ LulS Lj-u^jJ 

^a^JI ^-S u j nl II <1 jl£.^I (J jrfVt ‘^JULoJI ^ * L1 j-^- jI^-oJI aIa (Jilli 

LjIjiJI jl^j-oJI J)^L J pLJI <jJlol3Lj Q jljjVI 3LJI ( 1 <m\ l^- 1L> 

d^lj-o d- 0 oLj-J I aIa Jim ^au ^UlU Jj-l\\J Ll Aid IJ <j1)jJjlA jl ^-oJI J iiLDI LJL 

jLUl j 3 LJIJ ^_S <aLLoJI <L^-lujVI dldl^-l-ujV 1^ d-^d 11 ^ ^Al(^1 1 ^ » \ i<~i 

.jJ^iJIj 3 LJI j <i J^JI pl=j ^i <dl_> jjL] 1 <_jJljLVI ^A ^J) iAa II pljiJI 1 1 a <^-L-q-> (^Ul ^jJaJlj 


^LJI ^Ju^ll pLp.^1 ^Jx 






























(_' jll 1 jxijlU (j\ (jVl ll» <LjAlll <jJ- 0 l 3 LJ L^IS^LlJ ^^LJJI e-U^^jUJt llujjJ jkJ^ 

.(JajJI < i 1 CyC. ^_S 3 ^-9 dLlj < i o aV 3 Lull ^^LJJI 

<j| 111 3 j 11 ((N o~x~ 31 ^ 13 d t>.w old 3l- uj 1 *.tA^c Lcllus 1\ q I jLi 

: <_dllll <L^-luj ^/1 3 -° '_ ^^>-1 

iLu^^lo dll <jbo^ <j aa dujLJI L^LkJI 3-0 j^lj c_Lu^ ^J Epidermis : Sj-ouJI — ^ 

.3.1 ^ ^ 11 3-° ^dda ^jLkJI 3- 0 L^-Sulxj 

3 j) 1 * 1 di« IL <illa-o ^LjuojlHI^U l LiLkJI 3- 0 j)^3- 0 3 j)^^ Cortex: m^ll — Y 

^ ^ P r- ^ ^ 

jkl ^!» j) 11 pild I <_Jlql3LJ 1 1*1 ^ ^SlI ^_^_S g-l^ J^i^k cdjU-uj^L ^ If. ^ jp-xl jk^ <Ljlo1x.J < 4 i ^ 1^ 

v 4 j.<ri <_»j^rdl < jiiv 11 olil jlu oil 3- 0 j-^ 1^11 m \ < \ o \* uLJ1 LiUJI 3- 0 * s^1*-^ S-ic d~ 

.LUll djl ii>\ kq~x 1 II diLJL i Lglo 

: ^L Louo ^jHj 3Lxi.ll ^ \jjfs Ij-p. Jlxil Vascular cylinder <X_ulx jJI «GI j)ln,u>V I — V 

LiLkJI 3- 0 CjL. j) ^^ ^ ^-o iljLlo 4 ifltxu L L^Lk 3- 0 oL.^ ^ Pericyclei 31 jlxuj^-iJI — I 

<j^j-o <Lo!»lk l^ \x 'y^ 3LJI <_i^kk <lLda^9 111 3*° *Lklc^ <-o 3 ^ i-UHk dLJI <£.j) 0^0 ^LlLlLII 

(J*\ jlu. II <lllo <-o 3 ^-l y^$ ^^ 1 ^ -Lo ^_s <l!j-o Vascular bundles 4 ^j U*JI j,>JI - O 

: 3-0 io3^ (J^ »_1^3^^ till 

L^Lkj <lLsIj-o Lill^ iJL>_^>>LI 3-° 3 j)^^ Phloem pi^ 1 II — ^ 

.<_»j) xAa II <_jljI1lJI CjL^j_JI ^4 i o \ dud^L 

pLU I 3^ ,.\^.3^ <LjlajlLujj-o LiLk 3-° I ^9 1 j ^.1 j t 3- 0 3 j?^ s 3 Cambium 1 1 \ 11 — Y 

.JIIjUL^L l \ iii\j l k 11 L^L pLiJ ^ l~\X~\ ^L^Lk jXl oj\f.^ (—1 11 ^ 

^ibo^/l^ pLoJI (Jkj <lLda^^ <dLc^Jl <-03^ I 3-0 ^LkljJI 3-^3 Xylem: 1 »«t« k 11 — V 

: 3-0 3 j<:> ^ 31—^-*-11 ^^^ku <j| Lol <_llUI 

Vessels 3-4^jVl -1 

<j| J_» < ^^x^L l^lo (J^ 3 _a-H iL^ia <Lll j)b>I L}Lk 3-0 < Lx< 1 xxi 3-0 pLcI (_1^31 

^jjjlSlj t CjL»1SlJ I iLuHo L^LkJI O \ j.<n I dLld^ L^LkJI 6 Jl^J <_jl£l 3 ^/I j,-\ 11 Cjj-cu^H 3^ 11 


^Ls^l cly^j/n u mi^l l jNI guliia 


^^jllll ^lll L-LfagdJ pLi^l jxJx. TA 
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*-**J 


4 *—./♦ 

•Utfl 

fM ++UL* 

ydUl 

Uu.A 4 ^ 




■ *i*JI 


Jl ^ c^j* L^U 

JLJJ >1+*! ^«Aa>K u/J| jLJ y 


l*& oUHuJ'j »UU ioij^JI ijU« Ifi ^j jJLL-Jt jl j-*J 1 ititu oijJI 

JJ ^I> jl JaJI ^ jiJ* yx» C»Jjuil £ ciliu J Ji Cj-* 

jall. i-s .<*jU yi .uy ji.tj js jjj^il .uu ; ala .j yjV» y*. %u: 

^jIIaJ*j yj^L^Ji ij --» jisa.' tj£ Juklrf ^ '»ii' ; _ r * Ja^tj»i .ujji 



■Jktill • jli» * j»j B *1*^1 


Tracheitis "■> ■ --^ti. ^ 

jsa- jfta ^j*Ji ► uoji jilfjlllu ji\ va: 
jl oaj .;^i »LJI SJk jji* Jjii ,jl jj* Vo* J L*Jk 

( T JSLl j yiJli cola j 



V ^ ^yiiii yiiJi .Jl^ii euy^i 



I 


















/ * , 



wmIaJI <j* j'l jx* LMaJI j* wi U-a jfc *jL& Xylcm parenchyma umUI l *> M VijL 

«L^L La jL*J iij^Jl j IfJ.^ jLuJi <x»U. jJl j 

.^liLuJI *1 j^,\ 1^14^ ji JUI <u£. <La 1« jjiCj <ij jJ^j 

. ill jLj L^Lk jJ jLJ^ jS jM ji jAjJ Pith t ^IxJ) • 

Medullary rays i SLuclitJJt '^Vt - j 

•r r « 

» ^iut»i jL» LaL^Lx j f LLjJI j i^jiuill jiu j ill lx jjl ^ j^JI J41 j‘j 

. x* jlvaJi £}UV ‘5 ftU)t Jii 3LJi « Vji 

u L*£ jljjV' jJlsJI j «UI Jiu ■ H f jgu 


«ui ^ 1 ,^ 




^ jW j 

j^ij UL 








>«JI J** *Ui 




(T) JLi 

<**j* y •uj» j>i-» ju 



^jjiui ^jiiji pix^i jxix r 


ipl*il elysj/njii ni^l l jNI guLkia 















: Sjl r^ntt ^\jjua ^ 

; ^LU L^La J^^- 5 pLoJI Jj)» ^)_Jl-ujl2l1J CjL^IslJ 6J.C CAxaj 

Root pressure ^- > 


^ ■>«n J <£. J)i^.^LxJ I jL.J 1 pLJI Jjl -U^^L <_» jlJI «) 3“° * ijJLlL CjLj 3 Llx, Cx3t U Q Ijj^ 

^isL^ILoI j 3- 0 ^1 63 *-^ dllj 3 I pLojVL Sj-^UaJI 6 J-a 

dLL <LlJ jJ LjJ ^Xjuu JJ3^ A .xuj 1 3^L ^.a pLJJ I ^-Ij. j-i^L 

. JjVl J^ill ^ 

IjiaJ LaJjlj e_La jpL* 3" JJL ^ v—LLLlI <LslC.^I Cj ^-OlC. 6 j_SLx-axi <-31 , n <\ .1 pLJ I £_ajL»^ 

. .(All (j^L-oJI (—\ JuLJl <LlX^I pLJI J^_aX L» ■> A £_a -LjLcAJI ^^LxjljJ 

^_L LJLJI jl-\ ,?,^1 ^a ^laaLxi oLa 1 jujua pLJI jj)» t<~i j v in 41 3 -^*^ LI > i^l^nJ 1 oUxil _yi^ 

^_a L^ja_a 33^"* ^ I \-c& ^ d*- c^ C£j^=^ Jaa-^LlI Lx, I 

.<£.j_ujlj ^-jl^^LJI J_o l^xJL S^xJI 6J.A ^Li LL is \IL LjL 0 LL 1 II 

Imbibition lj >uJtt 2Lu^L>* - Y 

3j)L lL-uJI 3“° ^LumLaJI <LsxjVI 3^^-^ (J^ LajX^ . A \ ;/~)UJl 6J-A <L(-uljJ LI 3^-‘-‘ J Li 

^_a I L ^1 < * x^LJl & ipLJI c-ij-tio ^-L SjjJJI I 4 J L^jaJI <jljljlUJI o I j 3 j L^JJI^ 

iaAS (^xjlaJ^ v_j_ulLJI <_SlC.^I <_L^Lji ^_a j-SljujlJ X^axj 1 3 ^ M I >_I ^j. O 6^)1 is~\% II Jj)» iS-> 

(J xs~i'\ L^LLII 3 ^"-^ p-LJI (Jaj j t ^*m Llj-^LLII ^j-A Ll o laI^ < 3^-^. 

. oLJI pljj^^ C5^i ji.L^Jl CjI v v x^a^ 11^ A, \\ * 7<^ II <L)lC.^VI 6b^ 

Capillarity 2 Ujjl£JI - T 

d a % .All . . % i I \ VI 3 _o <_jl-ulLJI <lslc.^I 3 I Lxj^ Lj» itill a \ xd^aLJL a a \ ,A11 \ >LVI ^_a pLJI 

. Lj» xti 11 L jdoLJL 6 j-A pLJI jJl ij_> dLljJ ^-o *, 0 — ^-o *, Y 3 ^ L j_Li jIjUj I 

a \ x^LJl 3La dLljJ ^juu \ ® v—uuLVl 3 Jtj- ^ s ^ (,.5-^ pLaJI ^LaUjI ^j_a 3^ c^lr. Ijl^ 3^^9 

. 6 ^L«axJI J_a jj < a va .< A 11 <J ^tlll ^ 5 jLl I 3- 0 j xL .11 


3^jllJI ^LJI Jus\[\ pLp.^1 ^Jx 





















:£L^Jcll JL ^slX.mL^ jJ t jlaJ - t 

Transpiration - pull & Cohesive and adhesive forces 


. N ® ^Lc (jLJUJI di-ujLo_J( {^juxjuj 1 


pLoJI (^i^ <<i ^lc J-ojG <juujLuj^/I 6I ^-A ^^3JI 6j-A I cjLajJI U^k^>xu3 pLolsJ cu3 j3^ 

^Jjl9 pLJI ^1 C)j) i<^o o m 1 lJ** ^-3-aLuu ol3Lcu-o ^LJI ^_s 

< ((^jIjjlJI (Jj)^. 3 Jl ))^j-^ij^/t cjLslLo£. ^_a pLoJt dlil^-juujt < 3 j^JI 

: «_J13JI c-xJuLj^/I ^_S £_33j_i plaJI Jj)^C. ^jl ^_S I 1 133^ 

J ^J-uiu LouO oLuL-t^iJI J <_XjLO^JI 4. I J^.lj l ■ J^L J pLoJI CjlAjJ^ <jl i t \ Lo3 6 ^3 — I 

.pUI (J l AA a J^ <\C. 


pLoJI 6 Jof.l Ja-SL^3 ^jjI 4 m i M^fc 11 u ^jlj^ J pLoJ I 6^3 — 

p p ^ ^ 

. 4 1I 4-i_>jUJI J_s3lnj iojIiLO jl J iXIL> 4_2 lU-o 

* <v3 xxx <vJI q3 i]1 4 > 1 <\C. <la-uj| ^J^.1 L5^1 S J <\C. 1 i s — _ 2 k. 

: ^JjLa ji jj isj-uu cjluQVI 4 jl 11 x jJu S*LalJ <jl O-u jSj 

. ■ < \ \ 1 \ VI i ^)1 — I 

.pLoJI jL^JI 4 \ <^>La, Calj c-U_»l3VI ^jl — c-j 

.h^^LoJI^ L^-jls ^jL<Jt j^- ojlJI £.U*\ s V ^3pi^^-Jl cj!x.13ls ^1 cjI^LxJI ^j-o >—iI j)l4>3 ^jl — ^ 

. < a am ^.11 l-)_uIjVI j3l j)33 l jt m ^ Ja^j-txJI 6J-A ^1 

^-S l^.3r.ljjJ JULujuaJI O^tLuuJI \ (J-3j L^J j^Jr. j_Juujl33 J-jJsILujlI (J-A (J^l^ 

S *LL ^Ja 6J-P ^jju3l-uulLI o J3ll I Jxj 3r.l jJ) 13 Ijj^ <LqlJ j3l-ujuqJ I 


:^LLo^ L5^i L^° Sjl II JJ)^ is~> jLujlo ^ >xA^3 L° 

^-Jl-ujljJI Lj^L^. ^j-o jj3^j3JI jIj^)JlS <3J^JI ^-S ^^AjJI <_ul^-11 ii^xJI <_>^ia^JI ^3uJI Ji3u 


l^.j,.w l^ 3 jlu^c. jj ^^3 £- 3 j-> La-o pLoJLj La^^ 13 uoI (J 3 ulS ^>ajJI < 3 jjL» >i^.<\ll m ^Jl 

<3j^JJ ^Ja-(-u^Jl J^JtJLi 6j-saULi <3 ll9jJI ^^^-11 ^ 1 ^3l^ 6j^L^-oJI Ij^L^JI pLoJJ 


^ jjlUl ^ 3 LUl L-Lfaoil p-Li^Jl jxJx. 



^^LrJ,I elysj/njii ni^l l jNI guLkia 















<j|j)b> 4i»Vl ^J1 ^J_<-*a^ pLaJl >_'^«. xtt J_a. JlIc ^ J^JI JulA\ «■ Q Q * I fl \ \ <-L^-JI jdaJlj 


J< jT< 11 La£ dLlj£ ^Li^J^aJI 01^) \x jTj II ^-saLaJI J-u J1 ^l£.Lm j >^ ^J_> ^ulaJI <LsaLc^JI 

«r » LJ1 


*LjLdll *!>>*» 2 -t^ <> J^bJl J 2 j :LcjD 

£3 JJ-II 1 (g Vi ^llI £j LLaJ 1 <_sJlx. <_» J i A* II JI ^_aJ I £jA ^llI )) 4 jALjJI SjLc^axJI pLaJJI (JJLLj 

t _Jiu-ul jl <ajL11^ jL&3*^l^ ^£.lj-±JI (_£Jaj C5^ LT^ C5^i ^L^ll (((^->J) ^H plldl <Lilx\C. plllil 

S 3 > ^al^Li e_Ls^^ pLaJJI i ^ ^LluJI 

: J-SJJl ^LJUjJfcll UcuIjVI 

j^Jali Li^Ll <j-a pLaJJl 

k_^J^laJI ^LkLlI ^_S <J_JilaILujLa 



♦UfckU* Jf* (t)J£i. 


^j Sieve Tubes <JLjaJI <_j-ajL^L 

l£ o^j 

t _J-oxj^ 6 l^-J OIJ <JLslj_a <Lila> <_JL>^£ 
<_>^JlJ^U <_» j ^ 11 ol \\ aa .11 <\ iIVm ^-lf. 
jj-a j_u^ JJS jj-a <L>jp LatJ <_JL>jaJI 
. L>^ w\ 11 ^ Cj La^-<-u^A .i^J I 

1 (g 4 A* > 5_JLjaJI <_< \ >llVI 

^Liila <Luaj*~i xti a jaxj ^C- 

I^JLUj 5_JL»jaJI 3 is\ 1L> c_S^3Lj 


jl^-aJI (JJLj <_JL>jaJI «_i \ >LjVI >_ijLaJjJ I pH \s 1 ((1 ^J*S jT< )) j"\ v i «i 11 Ja j)-ia>. 

: ^i-»La >_s^lakHJ I 6J-A cjL illi plj^-1 {j^\ Sj-aL^JI <_uIjaJI 

j) i A II pllJL> ^LUI J^iJI CjLij ^jA Sia. 1^ \ \ i 0 ^.Ic. ^jJjljIj ^LaJL^Jl ^Lil — N 

^ A^i <_iaIjJ-iA J->jS Jl^-o dLlkij j 14 C ^ j m a II ^_1^. CO 2 

. 3 LJI ^jiu-ul ^^-Ij.^ (^5^-1 (^i (J^Tm l-^ll ji oLilll ^_a La^I 4<>a 


rr (^^jllll ^LUJ ^-4^11 plpw^l jxJx- 














Sj-ujl^. a\ L^.ilc.L_i11 <jJL»jjLlt ^jaaLaNM CjL> j)"v^k a cj-°M ittlerI — ^ 

oLill 4^4 -ojI 11!I L^-ol^ (jxijjLj o^ <^.<Alill oLajJI SjLjuac. ^I Aphid ^-oJI 

LoJa£.^ Jala ^ L^.a.3 ^aC. pi JjlJI J^SJaa j*A ^j-o^ 5 aJLajjLII uulaLaNM (J i LS^ 2 ^ Lfl-3 j~* A vq 

jala^ <jJL»jjLlt (—11 iIjVI oLij)l^k^ ^j-° 51 ac j-ql^ 1 cs ^ 1 ls ~^3 L^-ql^ Sjiti^k 11 ^in\ 

((<Liljuol ^Lo^l j uj> j*s I I j_jlj-^H ^ I 5a j) i Ax 11 j I ^-qJI (j-° 5 a L^l c>aa Lg-liL^ 

j-$JaL3 Sj •«ti^k It ^.jla^ Lj-Lfl ^yjjjjLoJt <5iaAoJI Lc.LU^ J-aC (jLa pL^JJt SjLj^C. ^Jb 6J-A ^jl (J^Sa^aj 

p. p. 

. oLajJI pLaJ <jJL»^£ 5a^ jijI ^u^jJLo <j1 


: pb4tl ^ ^1>41 JLZut 2LJT 


51a ^Ls jf\\ j.u -L 5a jjj Thain & Canny ^aI^j ^aIa (jLoJIalJI ^LUHj-uI NAAN ^Lc. 

p. p. p. 

C_J ^2lI 5a ^aa I ^j-° -U jpAll 6J-A Jaaa^ 5aJLa jiJI 5a ^aaNM JaA I J 5a j) At 11 J I ^oJLa 5 I n^k a 


p. p. ^ p. 

^-OjNLa JAAuUjJI laLalxuaNM (JXiLluI ^ic. pUJJI ^-3 5 a J) i A* II jl J_Oull JLSaaI 5 aJ I j 1 .< M <jAol dlljAJ 

(JJSaAA Alj pIaaU <Isl J-JI LaNLAJIj <AulL»jjLll C-AAALjNfl (J^-lj 5 ajaIj <£ j^-jNCJAAuuJt 5 ^^ (g\ 

^A^Ja Sj^L^o LJL 5 a^aa I |^ j-QA jaJI ^ <LsJAJ I c_i^Ja ^j-o 5 a j) i Ax 11 JI ^_oJ I 

5 a^AaI (J-O jAiA ^^llt 5 ^jNL> JAA-^J 1 -UjaJJI 

^aJI^ ATP 5 -SLUU <lUIa jI^-o L^o^Ia 5 Tuuu ^LaI^c. ^L^JJt JaIJI <LiLac, <jl pLaU .11 caj 

<ifll J-Oull "UUJ 1 j^jNC JAAu-U J AAaA ^aJ I LoJ>aJ J-OjNLaJ 1 JAlC (JJaAlA J <ifl| JaJI LaNLaJ I ^A ^jj) 5 vll 

. 5 aJL jiJI 5 a^ja^I j^jNC jpi vi<i> 

(JA^Ia ^1 Sjl ja^JI 5 -^.jJ A JaC J_£-Uaa pUJJI (JilJI <Li 1 laC. (jl 5 aj-> 11 La Cxaa ^jl dllj jx£.J L-quoj 

p. p 

. 5 aJLa jiJI ^,\- 1 aIaV I <aLjlxuaI j ^.jNLa JAAuujJ 1 5 ^jJ^. ^j-O J_^-Uaa LquO LaNLAJ 1 (jAlA^-ua^NH 


^^LrJ,I elysj/njii ni^l l jNI guLkia 


^ jaIaJI ^aLaJI L-Lfaail pIaaa.^)I jxJx. 



r 








' 

L t € 

f ' 






m 


*5 


jujyi ji** 

Human Transport System 


: L< 3 lA^ LLC^ VLc^ljI 1 ; A* \ 1 (J \ 1 i ^a \ C* J^J^la ^jLcaJ^I ^ i ^ ^j^jJ I ^LjJlOlC. 

^j LLq -a I II jL^JI - c-> jLg^JI - I 


Circulatory system 


c£jJ^ 


<JLL^. ^_a c Ljl£.^V I 6 j-A (J ^.jJI L^_jlS j-ou» ^ I <_>«—\lqJI (j- 0 jL$-> 1 1 I j-A 

. J^la-oJ I I (j-a j l^-^J I (j I (g I <la L\H.a 


t Heart <_d2Jl - i 


pLui£. <j L» jLcujJI ^Lils t _jjuOui^ i_L>j) 11 (jA.lj ^JLj c_3^a.l ^ I ■< Ac. j) <Af. 

. «G^(J^_ujlj^ < ^ 1.3 U 4_jLol^J I j_S ^_j ^ jJ I | 


Auricles ^jLL»jVI La_A^ ^.jJI t q~ i m~ 1 q \& ol i^\ ^IqJ 1 ^ .mVi t 


. <L^_i_Ob_l_U 4 i I . yy f 1 ^ \ 1 ^ \ -N. ^ ventricles ^jtljJajJI LoA^ ^.jJI a^L±&j 4 J i Ac. 


<J JjLLoJI ^jjJaaJLi (J ■> Aj ^ 4 \ 1 ;Af. IJ)^. > ^j_OlJI jum 8 1^ LJ^ia >_\1^JI 

JjUlJI I I ^t-cljlllI 4_i_JiJ5^ CjLsj-Ju <J ^.1 <\ i<~> 4 ~s.~v3 J^jjla £j£. 

oLoU js~> ^ 9 ^ j_<ojljVI Lo I cj^Li I ^.Lou-^aJI^ r _ia. 1^ ^LaCil <J 

<Jl>j-U_> JaLcu-ijV 1^9 (j-aLiLijVLi c-xLaJI ^^^jJI ^)L»^y-uuJL» <_ti^JI Jl 1 jlc. <_J^La 

. SLl^JI ^ J_o <LoiaIlLo 


Bloodvessels 2Uj*jdl2UajSM - Y 
Arteries J,u )jJUS -) 

jj-o (jLij-ujJI jlj ^.^9 ( ^ in ^ \ I pljj ^.1 «—\IqJ 1 ^j-c ^,jJI l^_Lfl c L^C 1 j I < 1 jl£.^ 9 VI 

Cj^I iAf, (jj)^.^ t ^~ xiii <AjiaJI Lol ^.Lua ^ t .m t 1 <g **a <Ji^.^LaJI ( CjIaj-Ls 

t, Q x^a ^_o V) ^ j-tlJI <jlla_i Lot < 4 \ \ i^r >_aLJ^ l^Ja LujlJlJ I ^ 1 ^ . Al t a\ 1 ^_S ^ \C. 

<lak.IJ_> ^jJI <_oj^UI <j^ 9 ^j_aJI (jLjj-ulJI ^iaXJ <Jj-a c_sLJI La<Ajl 5 ^) <_u^Ua Li^Lk, ^j_o 


r o (^^jllll ^lUl ^Sj/a 11 plpJSlI jxJx- 




















4 * 


f 




l LoJ (J 0*^1 j Af. ia-uj^ ij ^_3J-o Sjlc Jja. ^1 (j ** Ji 11 (jAl i V> \_ pIjl*I 

.(jA-ijJI 2)-°-**^ ^jjJajJI ^j-o (_£jJI (jL»j-ujJI IulC Lo 



^j-° jl ‘ ( —'>' 3 It ^.jJI lg >3 <aJlj ^jJI <Li£.^VI Veins Sjj^jVt — c-a 

^Ja-uj^JI c L^uJaJ I cLLqlj-u^ ^Lj^-oJI <._sLaJ V 1 ^)l *^M ^Li^-uuJI j I Ji^. L^-Juo < > > ^_jJI di^-iJI da LjLxlaJ! 

QA^iiA CjL^Lol-u£S ^-3 Jja.^ jAjIj ^)_i£. K xt> -t-a Jil ^ 1 Jja-fl dLlj (Jil 

P P 

J_LaJI jcJa-uj c_9l^ia^/l Sj^^l JlLo <£.jc-a-luII c-Jl3l!I 61 ^w~ 1 ^-3 ji.jJJ 

lj*_3 l <\ W a <dj£.Li J_a£. Ja£.LiA -LLi^J J-ic Sjj^l ^-3 CjLoI <\ ,ur> 11 6JJ& ^ .* A I ^-o 6 JJ&l -uj^o 

i 3 JIU^ I (jl Jjlj J itir. £_jLca]| (jjJLlI ^_3 <_* ^_o jJ I (_£jJI UHi i K 11 ^_3jl_A 

I^AX Lo x t i^^-oJ 1 ^_i£. ( j-iIiLsJI ^)^j_3JI ^_3 ^j<i \ 3 > 11 (2)-^ ^-*^*-11 1 xuJaJ I 

. L^-lu^^o LoJ J-AaJI ^ ^ 3 j jut.^ 1 I ^_3 ^JlSlJ I 4_j^j^JI 



<-i £.jl ^ Capillaries ^jj-ajJI CjI j-uuxJI — 

<_ijLij-ujJI Cj Ic. j_SljJ I (2)-^ (J -t^a" 4_>J ^ ^xa <L3 ll3J 

olr.j.foilj Arterioles (oll^j_t±JI) < 1 _jl 5 jJI 

JfLxi.) Venules ( cjIuUj^JI) < 3 j 3 uJl 
^^ m ILo ^Jlia-iVI jaJljLJI ^GLJLaJI 6JJ& t Q 1 
^jijLa J^c. 2 -^LjJI o_> 5JI <_r® 

' ' lt 1 ! v 2)-^ 6^-13L-ijjJ I ^Ja-3 x^> S^ 


<_i j) <LiuJa 2)-° ^ I <L3 ll3^ 1 ^ J ^ 


^^jtiii ^jLUi pU^^i ^Jx I n 


n . 


elysj/njii ni^l l jNI guLkia 









dLo^-u ( L^UJ I 6 J-A ^)-U J 


^.jJI ^1 £-»j-cuJI (JjLljJI ^ic. j£.Llu_> 1 j_a^ j" iv> 11 r>II *, * * * * \ ^JljI i.l->JI 
£_JuOL^. J-OlJ l2Uu2>> ^X-UJL^JI A ^ XUJ I ^ \ c\~^. Li^lA. jjJlJ CjI-C I^SlJ 1 ^-3 Q IJ t* ill 11 J_UJJlJlJ^ 4 ^ JULi^'j I 

. l^A L^. LslL^. L> LMAJI 


Blood j» jdl - T 


plj-Ou^. <j^oJ L^LL ^Ic. i£J)''' i ^ k s ij^l-^ ^-Juojlj ^.jJI ^jl CxSjX ^1 x_Su-<aJl ^-3 dLl Jj^ua 

^.,xJl^ x UjMjJL «_J}LlJI SjLoJI ^ p j i ((V (J*^ aT<» I ^Lsu^aJI c—uL^_» pi t A a > 

lrn i itj) \ c\ 11 ^.3 ^jl i <i \*)! I ^ t «i^ ^_3 > j-p^ 1 (J-il—i uj 3 ) 11 ^Li-LaC- ^3 ^-ujLujVI Jolj-u^JI 

: ^.jJI (jj)5xlI jj «pHV, 1» x 3j* j A ^^i3 x^jJI (j-o CjIjAJ "\ 0 

Plasma Uj^Lrft -t 

: j-a ^ jJI ^ (jA'/si JIaj 


(/V) ollAj^j Ca ++ x (HC0 3 )- , Cl x Na + Z ^J\ Jl* (/ \) £aj^ ^ (/V ) pU 

oLjfLx^) ^ xAg I I gAl^J : (Jla ( / V) jlj-pj cj^J^WI JIp 

Cj*^. j.s\ 3^ 6 jl aA p ^.1 in^ 1^ Cj Lp-a^ j^j CjIA ^ A \\ \ a 1 ^al p~s. 1 ^ 


(Red blood corpuscles )Erythrocytes(RBCs) *tj*ddl - lj 

j"\<\ \ 11 p a A\. (jj-iU ® ^Jl^ i p ■<<«t>- 11 i ^.jJl ^ Ijl <tiV) 1 Lj^L^JI ^>^1 

l)^ J -0 ^^ ‘laJLJl ^_j-S j^uoJIo A \ 1^ (jj)JlLo 1,® 1 ^JLJl ^-S ^.jJl (j-o 

<_»^ cjJ 1 Sj^jJI (JA. 1 j SjHaJI 6J-A A 1 vJo ^in ->>.11 ^_a ^_olj ^j)(g aTi ^.lc. L^Aa 1^ 

.6^0 \ VY, * * * 


6^-> J \ i m a pl^ II ^jJI ^UaaJl ^LLj ^jAilj jJLJI ^jLujuVI (£kXl pl^ II CjL»^^-11 1i A 

J) o II ^ ^ •»«A LjLu<: SjLa jj-p 6j_aj^ ol v^_lc. <_a^jVI ‘LajJc.j I 6^>aJlp 

^lll Jj!ij A^j] Ij X J^u^Jlj (jAij^JI (J^o CJJ^ 

^ A 1 ^g-A-UJLA 6 J SjLp (>> 5- S ^ ^3-oJI am^sVLa II J "S." \^ 

pi j p^k II oL jUI V ^ II jL^A^ I l_$A ^5-1^5 J? ^ v ^ 



(^^jllll ^lAJI lAu^H pU ^.^1 ^Jx 









1 V l JLm 


<_rH (_Uj 


Jl * 1^1 


<JlS J ^_oJI ( 3 ^- 

U^^-J- 0 ^ <jrH 


jjl-uj^I ^jII* £-o ,.\^r;* ^jJI 


SjL. 


^.jJI jjli dJjJ j^jlJs 


^L^^iJI ^ ^ Jijj-o-ll 

^■>^1 

LT^ C 5 ^' 

6 ^ C>* l^lli <j>! uj^f 

• cr® 


^-9 P I ^-OL^kJ I dj I J jLU^Jl .< 

. L^_l^o 6 J. olij^ J <jJl-u£SlL1I 1_Aj_a£. plfllTj Xi£. ^-oiaJLJI ^_9j < (Ji^.K II j Jj^JI 


C>li^ J^JI ^Uk jl i mLj ji-UJU^JI ^ < 9 1 9 J S J_i JP2ik p I^Qi^k ^J^-JlLo £>lo Q i' 


<jJlol£. ^_9 < i3t 1~ L5 HJI 4_> jlj9 11 SjLtk^sJI j)^*! ^_9 1 1 <\X~\ jull A C\ v_\ 9 11 I ^_9 Sj ^-aJI 

a.- t^ra A 

(White blood corpuscles ) Leucocytes(WBCs) * »La.i.Jl ^ jlN OLjjS - _>. 


cLaJH^o ^j| kl^ik< pLu^_uJI ji.jJI ^AjlulJ ^_9 S^-inlTl^ll Li^L^JI ^J-O ^ dllA 

< V l^k c_9*^fl Ax \ juu p [ xJ* \ \ 11 j^jJI JOC £ \\ 4-t-eaLk. <iaia^ ^ (J^-Ls ‘ ^ ^y o 

.(j-o^_oJI Cx9^ ^-9 1_AJJ£. j^jJI j'y-o ^PuOljJJlo 


(Jl~>3t~^ Will <-Ql^.L^_OlJ ^(^-$-3 <jik-LAJL^JI ^j£. ^lijJt p-Lu^JljJI oil J<A1 ^-ujLujVI 

0*^1 u.^9 11^ A.\ ia 11 LM^Jt jlxjLi ^, ^-9 lJ La^ < ja.jJI ^-9 Ifl ^IHjLj CjL>^ JuoJI ja. ^9 lI ^IlJ I jl ^-oJI 

^Uaiijl Mj jikj-tJL^JI ^_9 dlj Lu^Lk. all 0.11 cT\ ^ <L<uj£. pi uJ> 1)11 ja.jJI 

( 5 ^jIUI ^pilll lA*aL 1 p-Lp .^1 jxJx. r a 


^ld>l ciysj/ci iii ni^l l jNI guLkia 



















ol J t* i~t II jjjui Ja 1»~ II SjjLi LgAl La^ ( <_»^-ajJl LT^" *_^ ■ LU ^ s j 

1 (g i Aa 6jl i A all ^,Lujl^.VI £:LjAL> pi iA t til CiLij^Jl ^*> ^ ^l^jl dlLlA^ <_j^_ a jJ 1 

1 ^ * I i \ t ^ 1 ^ \ t-s 4 *N- i **t l \ 4 /\ 1 1 

6 J wW Li^Lk. ^ a la a .11 ^LaAJl ^_9 Lo ^_i Y * — \ V ^_a pi i A > til CjL»^)^- 1I ^1 ^1 (jAa ^ 

• ^gj U^uil l jL^JI Jl=JaJI ^ dlia^j jl j n~i <,iL 

Blood Platelets Aj^jJI - j 

^-LlJ o V^k. 6 J 6 ^)J) iS\\ JJL^A ^.liaaJI ^LkJi ^J_a 1 <uUJ < <_>JfrLk Sj-JjLua CjI <\ \ ii|-\ 

v. jJI Y 0 Lsu-^aJI JJ£.^ pi J o^k 11 <_>^£JI «k ^k ^k £_jj 4 ^k *4 *s\ 11 £_LlJ^ ^Lil 6 J it<r. ^^JlLA j-OlC. 

. £-jjaJl Ja_> ^.jJI JaUk.A ^J3 Ij^J (—jA a v 11 a 

: j* Jilt lJijII^ 

(jA» > j CjIA ^-aj-^JIj JjL i M*S I j ,,.<^1 j <_a J) . 1 oil <jAldaJI jl ^_aJI Jaj — \ 

.<Ljl^.I 4 >*v \\W jl^_aJl^ <tlaLaJl ^1 <ia_uLilJI CjLouJJ-^^ 

<uLJJI < \ v \ 11 ^ il^inj YV jAc. ^k-ujL^Jl Sjljja* ^jiaAAj <_ululaJl J j) ~s.~ 11 CjLslLpC ^ ilaAA — Y 
.<L^cujVI ^-3 <Luaj) a^k II pLoJ I 4 v a^^ <->jj) a .m<V1 <JLaJI (JlLa ^ j < i ^k 11 

^.jJI CjL>^>^ J^-J^la £jC. <±LlA^ jjy^z l^)-a^Ll < \ \ .moll CjLjAI^JI^ ^JlaIjj^JI ^ * • * *y 11 ^->1 o^k — Y 

. p 1 < ■—* \ \! 1 


<JaLiJI ^Jj)^ > c_SjA^^ ^LjJlolC. ^a <LujiA ^.jJI <-jLa^k — £ 


Y<\ (^^jllll ^AlUl ^Ju^ll plp^^l jxJx- 


" 











wP « * 


I fr.Z***?' 


t Heart beats lAH\ CjiijA 


*JU 

Vfuji. 



^lill 

J^b ^j-o <LAkllJ I <Li^lJL>)M 

1 i i < ^ ^ ^JlJ-5lJ I 

j-oH^jlj ujlSJl ^jt Cxj3 

Jxj 

|\ j m 11 (j- 0 LaL^ (J \ (jl 
^ L^r .^1 ^ J ^ Vvj j 

Ijjfc LtJi^ Lo^ .<j iLu^lLoJI 


(jLslL^J 


^UL/)/l 

Sv-jJSJI 




► (A) JtLlm 


4 iS\ W ^ 

<j^ ij-o < v 1 iAr. c_iLJI (j-° 
c j-^Vt ^ 

(j5La»j Sino—atrial node uS jJL*_!L> ^ ^ ^ <ta Sj n*s 11 SjjjVL» <JLl^ 1 ( j-o 

o*^.iAr. jVMq Lulllj (J^LjlSlj^/I SjLjI Uo.1 S aExJ I Pacemaker c.AaJI cjLSjJ L&jL lIcI 

JLIC- 6J J-oJI <_3 ljLjJI S jJLaJ I 4 1 t It <-lJ L> J-^A] 1 J-oJI J iS*T\ LoJJl£.J (J^LlEj^LI 

SjIj^/ 1 L^-juo JEVri Atrio—Ventricular node <UjLilajJt SdSaJl %\ da^ 1L> JLl^hI 

j-j <-o j_a£. riiU v 11 j t da* riiU jJ I ^j- 1 ^ 3^ I (j-° j <mTu Hess (JjjlA L_i Ld 1 icj-uju 

. (J^uu ^-o Lo^ ^ALlEj^LI L.o^. 1^1 iAc. j vTvq Perking 

P p p 

J * An <JLj_3 J j <Sj V* ^JLAjJaJ 1 JcAX-oJLj jAJ lVi jJaLLoJt ^1 S aEl*J I j 

dLl3>^ .(Jja-oJI IJ-& Ajj-» A-o-mJl cjul^jlJI ^1111 j L^-lja-o ^_o i 

p p p 

(JdX-O (jAElLju ^ ^jJI pljSI .iujjLilll ^1 < V Q> i <l^k 11 <JLJt („) i <i (_)L Id I oLSj jj£. jJJLJuJ ^jl 


c-xbJt CjL»^_lA (J-Ej Lq^ Jal ^ ri n^j I Jjlj ^-xlsJI CjL>^.jA 

^jLouujl^. ,-^- 2 ^ Jjj <JL^ dLlj^j 


elysj/njii ni^l l jNI gjIJoa 


^jjlUl ^LUI iJluMI pLi^l jxJx. 























(jJuoi ft -Ul^Ic LolAJ ^.1 ^JlJ j) xs^ u\ 1 ^J 1 CjUsJ ^-3 j- 5 ^ (jl 3 -^*^ 

\ \\ 1 iVuj (J^^l (, J-° J .1^3 1 ^ jLs* 3^“* Ci J) ^ jAf. 3 \\\]n \ 11^ 

^ ^.J jAJ 0 ^Ojj <JLl£ jJI ^ <3j V * iauujjAuoJI v_jJUI 3^ oLujJj^U ^jUJI j-oaJI ^J-O ^J 

.j\ 11 ^-9 ^.jJI JjLaA <JLl 3 J 


: ^ jJl 

J-^ll ^lj)^ 4<I^ ^.jJl Q l~s. UilsJl (jA n <LjJlol£. <la^Ujl^J ^-LU^J 1 ^.jJl (JJsAAlJ 

<i J J^l-<-u ^_9 J)*N ;*»JJ^J ^ 11 i»,pi jJ* .mil ^9 j_Oui 

.<Ajl 5 jJ 1 ol 1 6J-A ^-9 <Jj)fl j« i» j_<u V dLljJ 


i A 1 ^LiA^l ^lc.1^ .< \l^J 1 A v\ \ La jAf. 3 JlJ 1j-‘^J 1 t m ^^-9 JaX-uaJl £_9 ljj_» <_a^lALoJ 1 6 J-& u<<m>j 

3 J ^-‘->LsJLo 3 LjlA ^l (^1 3 Li lU * 11 (j^> 1 9 A £-0 *G^)J LS^i l) s 3 <_I 3~° *l_UjJLll 3-°^ j-^l (^ 5 -^ CJs5^"* 

. 3 * * 11 pLAAijl ^^Ac. CJs5^"* (^A^l I.\^k 11 ^ ^aAaLJI (j^UA jAc. ^_<-<aLaVl ui^Jl .^.jjl -LjLcAJ 

<_£jJI ((3^>ll jL$-^» (*aJI J®*- iA ^LsJLo ^ c\ i n ,\ jl^ 4 U. . ,i i \ ^jJl j A ^jxiLslS 3*^ ^ * 

NY* ^-2j-ll i^Ull cjLulJI ^LloAVI ^jLxJI ^.jJl j A 3 ^Aj A * / NY* (JILo 3 -*^°^^ 

/ A 3^^ .3 11 N *^ajJl JsLujljAI jAc. ^.jJl K» / A A * ^ijJl^ 3 v v ^JajJ 1 (j-iaLjLlA^ jAc. ^.jJl i A ^-1^ 

<_i^_cjJ 1 ulj'» jT .«.11 I 4 J ^Aj 1 (J_<-^A «—ilqJl 3 -° ^-uj- 2 Jl 3^1 j-^iJI 3 *- l-^AxA> 1 LciK ^,jJl 

oLoLo^Jl j<T i*j SjjjVI ^.jJI 3^ ^aLIa ^ *» SajjVIj 

.Sjj^Vl <_\ \"\ > 1 Cj^i. uAaJ 1 ^ 



Ijj^^ ^jJl .<A ^JaA^j 
35j 3 j*nnl l Jjj-c J_o Ij^Jj 


^J IA [ 6jjJ^A> <JU. J ^ 

.^jJl j A ^JIjlj 


uj^-^ 

Ur* 0 ) J^ii <^jJ! 

<_3lAjA J) <_» ^_)A 1 


£ N ^llll ^piiJI .Ju^ll ^Lia^l fit 






























(<L^. ^JJ I ^ If. J I jJI < i If. Jjr^ii <_» ^_S j^jJI 1">* iA <_S^3L-O ^ILi 

JljJI ^-i^JI J iJ.^J lj^ <^cuaJ 1 Cj j) J^ra 1 4-ci A4ii.ll <ia-cul<Li-o^_ouoJI ^1 t xjalaJl ^x xs> 


^^jJlIjlLxjJ 1 Jal JULX Jl jJI j*-£j-ll J \Ji <(j.A i\ 11 £j J i_j-JLjJaJI j_Ol-cu_» Lo J-Ic ^ m i lo i 11 i Vi 1^ 

.Cj j) j^ra II I j_A LoJ^lC 

6^)$ *>*^1 jAx > U£ < .t-A \> (J-^ (—> 1 Q 11 ^J-^JlJlJ Lo jLi.C, ^.jJI 1~>* jA ^LslB ^j\ £\ \ 

.(^j^jJI J)l^ ^ iij ^_s V L$j£Jj <^jJI l->* jA ^LU < *<\ijJI 


•**' - 4 JL> 


: 2 Uj^* Jltt SjjjJt 

:< Wi< Cil^Lt-tJLO <!^ (jljmjV 1 ^_s <_»^-ojJl ^ *jm q~ ^j*\ a \ 

((^g^ir mtl )> AjjjjJl SjjJll - ) 

Pulmonary circulation 

ccJ-° 

^Jl \ LojlS-S <J-LiA-i^/l 

^.l c\ j^ra 11 (Jq Q \ (< j-iia_jJI 

^j-ajVI I <j^JLs CjLa^ Jit 11 

^_S £^£j_JI j_i£. j^jJI 

^.1 C\ <^11 (^J_aX_i 1 —luJ 1 

(j- 1 ! t 1 * c 

. Ci \*^l I ^ jJa-iJ I 

^jjjJI (jLj^iJI ^_jA^ 

<jrH J^ <_rH 





<j 


ijfJI I ' 


^Ls^l cly^j/n u mi^l l jNI guliia 


Jl ^ 

Cj l^j \x JM \ ^ Tl M Cjl-C^iu 6j£. 

0*^1. JLS* \ J)^. 1 I (J^^- J jTlJj M <_»J 

JjLj 3 La jAt. .<jS| ^-11 

^15 f Jl 6 -° ciljUJl 

pUI jLk_» j j \ i 1 1 *^ 1 

{j jy At fr i 1 J ^ ^ j j 

iv 

-r 


^jjlUl ^jLlII ^Lfaoil pLi^l jxJx. 












V+i* JS niii «<J J JS ijji J ij jj\ Uj jl J^lj jJI j«» Jj*U J .1 ^ ^ y* g i »rtil 

aJm c*li jmIJI ^1>Lu J**a^j ^*^Sh ZiiLiK ^jJt ^«J1 ^ ikj . 

. j—jV* je^S'i £>».j 

Systemic circulation .jj~&' 3u**«oJi. Sujl^aJi SjyjJi - T 

jVI ,'ii lai U jfl i i i i L«j.> « > ^.V» jjtfjVI jjVi' iJ J—-VI ^t Ut ll 

J-*-> ,>jjVl ^! fioi-i ^--Vl ue&l oti^aUI ^LS r U-aJI Jii- p-S>JI r JL 

.^-Vi ofUii j[ ^JI t J+J ^ > >^jVi r u-ji 

f ■«■* H {j* ifjk J* * j»JI J* '< ** . ’ s*i* j*;' j-l« *J* ,^1 JL^LIU ,_fl».>jVI 

c>l j j « • ■» jjii'i >i—»li jA—a jji ^J1 Vi h-< i >4J> .^ U —I I »>sJ' ^1 U-;>*V' jm i d j 

ijjljt jl y* j tit j Ju-oSl |tjl a la-aj La l^tll J-a LV-aJI .'tt t < t ft VI j •tiVi'i O^aJ 

Uw^l ^tla Jta —II a If^lS ^Jf)l JiLltt ^a <ajlt]l jljall j ■Vtn |ti .<itlj 

fjun ^*.vi jouji ^vi jm *iji jfi^i r ji ^jj j-*sj itj-^J' j-^i J j*±. 

•g—£>*J' j« - <j 

Jjt *J jjVI -' taa* fa i J jjVLt J*- ^1 Otjl Jjijj wl jM i«H a a -a * 1 * 

JajV* > ^J» Jla—- Je^ 1 J g-£>J1 

jjlaltj - - < ty»J' jjt. ^jJla ‘j Lat ^i)l > j«Vl ^.tLtll I Jaaai CljJa jaili'i ^jllt 

waiUJl >Uiil J jSiJL 
JJojj «J -*VI cJ jJi jtaii 

cT* J^Sn j—£j-JI fjl £—a* 

^ fkjJt <aM r* .^1 

.j^Vi je^ 1 

Hepatic 3LuLJ< 2bju£lt 3 jjjJ« - T 
Portal Circulation 

jaLaaV^j jjSjlfc M <a1^ jjo 

JUil iIajVI 4 L. — I y 1 4 itia^ 1 1 

ia^ji CJjija >t*H ^JJ *JJt 

» Al^4» till JJ* it<H til J JtLb 



v^fUr |U| ji— 



i iT i j^tLUl ^iUJ« ,.aual) aUat^l fie. 













tlr* jj 1 L-oJ «uJ| Jj y If^Lya ijjjl 

i jjljJI j JL^LIIj ^L^SLajJI 

jVJt nJ< jji Ujjj <J J*AJ C*l uA^li jfV/i ft jJk^k y jjl .U&H <1 JJkJ a«fc ^iLJI £ jilj 

Ju£H ji w^l^ aJIH j>-Uj l|J ^j±.-±aJk f— jJI i-a^La*. Jc ijiljJI <o!il JJfeJI jl^aJl ^=ul-» 

CLuxa ...*^1 ^j£JI jr ^jJ^ ^-u£JI j^j^JI JjSiJ ol j^julJI ft ftAV> 

OeiVl < 1 >J W> Ji-JI Uj*V» J-Jjjl > ^>jl 




' r 


u 



tj>iii >4^ Ji-i (' * ) JS-i 




« 

^7 ^ 


^jjlUl ^pilll L-Lfaoil pLi^l jxJx. 



ipl*il elysj/njii ni^l l jNI guLkia 




































( 



% 

V w 


#4 . irm 



Blood Clot *iu> 4 jJt 'iLLibblt 



<lia 1 I jt.ii 


(jla 4 _j^- la^ jAc. 

4 i«i4 y ^ 11 JslL^jJI ^_h uju ^jJI 

^)_c 6 j_SlJ^ 4 i n*S 6JJiiuy (_£jJI <— 

.Cj^-oJI 1 y q* .\ 4-oJ-ua clLl J ^ J Jp 


: 4-Ul->JI 4_JI LojlS^ 


^1 p 1 J)^-U ^,jJI .\ LoJjlC. — \ 

Li^lAJI^ <_)lC.^VI i^J^Ao ^j jTi^. h> in y dPy^. y 


£_a ^ jiA 4 _y^_aJ_j I ^AyLsu-^aJI ^li <ij_ouoJI 
(j->J?*^" > 4JJal^ 4iJLjJI Ly^LAJI 


\"i xii*)L ^g-a^ujLj 4 jAA^j-j SjLa 


.Thromboplastin 


Ca ujJIAJ I cj!a^_j I j^ 
Uj^UI ^-3 6j^J^.^_aJI ^.dJI .Ul^A ^J-al^C.^ 


6 J^.1—ujlolJ J-ifLI 1 ^^thrombin U V 1 iJ->j 3^. y ^ y~ .m^Ly^Juo^pJI ^jLi 


Thrombin jjl ^ 4 y^j K c ^olAji 


<_.ulj Fibrinogen (jjL^^Juyjy y<i II (J_y^A 4-y.l.aC- y Jol-iTA ^jAj^ is A^pJI^ — X 

Fibrin ^j->j y yqII ^j-A v_AIj j-^ ls^ \ ^LaJ>^LdI 

Jt, 

J-uA ^pJI 4-laLiJI ^jj)*S yq ^.jJl Ly^LA. L^_Jl5 £_cl^AlJ 4^_yl iijI a isj) y~^» ^J*N xit ^_lc. J y yQ.11 < y — 1 

. ^ N X ^ JfLlu ^_<-A^_c La^ i»_SjAJI <_Sl 3^ ^ALy hl5CA^ £^JaJLaJI pLc.^11 4 jAjl3 

$ 2 u> 4 jJl 2 l^jVI f Jj) ^bfcTu V (iLU 

4»ic.j_uj A \» \1 a < 1 1 4 h> 1 \ ^ 4 ^.jJI ^jLjj-i-u ^.Ij La 4_»j)„ajJl <_)lC.^VI tJ-A.lj ^.jJI h> 1 ^*y y V 

6 jLa dllAA ^.IjLa^ cAAjA ^La 4_>^-ajJI 4 jl£.^V 1 (JA^. IJ 4Jj)^ ut\ 4_y^-ajJI ^cAl ^ xs\W Cx^ljLa^ 

c^l ^-11 Lajji^ ^^All 



^ALUl cJu^ill plpw^l 




r» 








^ji -kyiJi c>ij£. + > 




I 



c£f* J J-> ◄-a^“° J J-» JJi - ' 

J^Uill Jot jc. +ca ++ 

: U^JJ^ * • V 

Lymphatic System ^jLZuulhjl^h 

jt^aJI^A Cgj La-ojJJ I 
^uclijJI <GjciSJ ^Luj)M ^ 1 ^cLLoJI 

il/*4<tr> 11 SjL-^oJI ^Lujl^.^/ 1 ^tu[j 
.i^L-oJl ^-ujl^JI i^jLlu^I^ 

<( ^) ^j U-oaU I jlf^JI 

(J-QJLJ 1^X11 111 <LlC. I ( J-C J_U^ JJ£. ( J-C 

Loj^L» (j-° L<-XJ £_OL^J ^ic. 

^ P P 

C5J^=^J 6 jJJ-° 

iiLua^L* LojUjJI ^ i^ic. 

v-i^3Ljj g.1 jAA jJl j^dll L^L^. (j- 0 

<GjlcJ *>T\\\ (..^illL JjLlJI tj-A 

p 

JjjjJI Jj^ia jjc C^JjJ-ll 


jlxJI 




CjLi LujuO lc. ^^iJI J <JjUxLlUI 

S&A 11 dlLt J-OJLJJ < <_>jU-oJJI <Ljl£.J*^I JjiaJ 
KTn Leu qL> j j*n w> 11 ^ic. pLAsJl 

jjL^iaJI J m* pi i A nil j^jJl CjL»j^ (j-o 

. j\ IL <JjL^lOJlU 1 pi jaJ&l ( j-C 


iplsll elysj/njii ni^l l jNI guliia 



^jjlUl ^LUI cAu^ll pLi^l jxJx. r 





















* jj ijxlajxJI jl jj CaLu ^Luj ^i(^-ua»jx. g-UaS) ^ — 

jjJ CalajV <£j» ^31 jJI CjLlIII Jill I ^jlus^IJ (j^a^ cj jL^3 — 

«*UJI JiLa u mk I) 

ci jjlILI ci cjJ2 — 

(JAJLflLuJl jljJ ( (( jJ«»H )) CaL3 (jjLuj ^-u3 j£. ^UaS 

:4^pUI CaljjVlj jIjaJI 

((^jxLduxJIjl JJ » Cal * (JjLuj ^,4 ,^-uajX. ^IkkJ 3jfl ^n 4 ^Jj-uj — \ 

.U^ j-0 Cj ^jSbXU iJjSjlo — Y 

GtjLijV( 

^jJt-uaJI 4 n a mILa jj ^ nil ijVi ^Ualll 3Jj ^ nil Aj^Jj-ulII ^jxaxaH — \ 
3J u>41l J 3j Ut \ 11 j ^Uaiil 4 jlxulujJI 4^-auVI £-ual JjlIjj 

c-a-U jlaj Lb 4-ajlfcj O' 0 ^ J 4-ulxjJI 4 jI j^m>V I j 

4JUxiVI J ^Ik/all l^la JS «,i u t \ 11 j pLaJJI j JSjlxuj^jJI 

.CaLLuJI 4 jJx, L^-uaaljla LaJ 1 ^ISJxi ^xujl 

£-& 41jLujJI 4 umV I ^-ixuj j£ 4,aia ui lb — Y 

:^3La La SJa^^La 

Cal jit ui l g ilc Jibj 9 Jala ^jlS l(j ale Jibj) 9 LbLa^Ll jSCuLa : 3 j mi 11 — I 

94jULaj CaliLxua j jjjLi L^j Jibj 94 i^h m 

< JSLuJI 4^->Lula^ LbL^Ll ^ Jib j 9lfrjLLaia ja£.La i 3 j mill — cj 
j.^. ja JA j 9^UV4J1 4 a m a I La 3j m41l £ Lula I ^ j-o La j 9£^UIj 
l^j ja*. jj Jib j 9lflal5 iio j^kl La^Lk Jklu La j 94 jljul» CaliLuxa L^j 



(^^jIIII ^jIIJI cJu^ill pLa^l 













<LlL«jJI Ala-ijYl *_)□ 


jja Jam* Uj ?»bV^ £ jjL» : — £ 

^jiU : *LaJJ' — j 

Yk^Sjjj Jui ^ t*bV^ J&uitU y J “ A<11 — -A 

^LaJlj .^IjS'l bj *bXk U:^LUI-j 

V^lbiJI j£ ja] 4.>.«>.'Jb 

S^tfUnl* jAj*Ub*i JLi Uj *kji j 

^UuL TdLYjk ^iji^o jjA ^ T»bV^ U : ^Li_d> — £ 

•CiIjLlJI 4jik» l\J)u Pliaill /** *JpaJ Ll*ml~i 


ipl*il elysj/njii ni^l l jNI guLkia 


« 

I 


^jUJI L-Lfaoil p-Lp .^1 jxic 


t £ A 










j-in — 

pLcAijJI ^ 

j^otjJI pLui£. — 
4-AjjJajJI jVI 6 Jl^xJ 1 —j 


(ILuVl ljVL>J! ^ l AaW Lj JL?&j bU - > ^ 

^^jJI Jal 3 m Jxj —<_i ^^jJI pljal I 

uJL ax J j^-^-q Jj_> jlc. — J CiVlxijl jlc. — £ 

: U-« JS Sju^i^a 3 JLu i-cHSl - Y ^ 


v_JlJl^JI 6 jJSlX-I I — , 


•fJ^° 


KJI - I 


2^jUl^4 ~Y ^yj 

^llll — c-j Cj\ \ \ A^aJJI — I 

: J-dJJt *Uul^J iaxijJ bN->> ljGLcJI - t(j*u 

1 -v i 1 &j_a ^xajI — I 

Li3LkJI 6J-A (J3LL Jill: ^nj I jl^_oJI <Li£.^j JJ-^. — C-) 
L3UJI 6J.A ,J^ tJ^jJI ^LiJil j— £ 

JLcLuSt ^jl3 ^ i rAjt ^^JJ jtj 1 ^ 1 Ala.Ui<tIjJ ^-UJUtXl ^^LaVlj ^L£t jJlSl ljLu jjsx cgl - 0<ju/ 

JjL i < t*S I ^-jLi jlc jLujUj) <Ju 5 i ^ jJ I (jLCJI J — I 

LgJ3U~v ii> 1 JjL ^ I*S 1 J pLaJI <il_ujui (_£jJI jLujloJ I £_jHj — 

.CjLjljJI ^_a 

.<_ul_^_j ^-1^ (jJ)5Clii I oL^ J-oJ I <JlC. J_k^. — ^ 

» J)bujVt Alaiagtt bjSLcJ t ^-tS 

I^L U *V<J^ 

Ijl^ £ l -lii-l-'>Jl O^LLuuJ I (J^lJ ^ i V — I 

. Lol^^) i r>7i <jl!c. iMij ( \lqj I qLj i A 1 \ h \"\ ^ a J) Jd ^ > <—ULjJaJI ^jQuullj — < ) 

<_ijJI <JlC.^VI L> 1 ^k"i \ V — ^ 


• <LLi ^ . \ A ^ ^JLQlLuU 



^liil ^Lui cJu^iii pLi^i 














.(jLluj^LI <iinViill jl <iiii^II <JUJI cja\UJ1 oLSj j j£. j-jJljlj — j 

jJI 1~>» (jxiLLi — _A 
ij^LsuaujJ jl^c. lc. jl^Jt ^ 

* 1 £ ^LJGJl ubl>Vl <> ^bU* 3 jLl^ J& mtt 2 bUVt 

P P 

: ^LjJI t_ujjill <_s-H jj^-" 6 -°J^H _ ' 

.((LkJI 6^ i u v.1I — Jau-u^-L-oJ 1 ^JulojJI — 6^-uulsJI — pL^JJl — *L^ul^Jl 01 ^JJL-cuJ 1)) 

((^ 1 3 i <i 11 6 ^-ujlaJ I — 4 1 11 — p UJl — <L> jJ^JI 6^ XX xu J i — 6 ^-uulsJI)) — 

((^^JLJull— Jql xxj^JuqJ 1 ^-Jl-ujjJ 1 — < _ 4 ^ 11 — — <L>jJltJ1 \* jux 11)) 

vJI — <l>jLcjlJI — , 4 11 — a^-uulsJI — ilj til))— 


: JJ£. SjLj <LoJ j-fl-k \ <_>J j^J I SjjljJt ^-3 t-jL^jJL> ^jLujlj^I Lodic. — c_j 

. ((pi J-A^J1 CjI J$A\ — <-» j-odll ^oUu-^Jl — pi J A JljJI olj^Jl — CjLolJJ-^V I)) 

iSj-AUs 4 ^ iVi <JLxJI jU^Ii^I pLoJl J iS\ \ — £ 

1 ^jC. <L^lllll uUtJl j 1^ dL-uLoIlJI — bj* iTj.ll < i ^UJl — i^j j itn 11)) 

((^jji^Jl -LjJLlAJI 

p J! 

: <Ia-culj^jJl ^ — J 
((iijUxqUI <Li£. jVI — c-xbJI CjLSj — b^-ojJI ^ol 3 11 — CjLoI e\ xs\ 11)) 

:<j^ojJl ikLJ 1 L^J ^nJ I Loj^LJl (j-° — -A 

((1 — ^JljJ^I — (J- 1 ^ s 3^->^-*1 — (J-dJ) l^J 1 )) 

: (j-° cjlaJI ^-^l i^\ (J"<^* (^^11 j^^Jl — 

(( j_ujljV1 (jJlLjJI— (J-ajV1 — J-ujljV1 — CJ-°^*^1 CJ^^I)) 


^^LrJ,I cl^j/n iii ni^l l jNI guLkia 


^jjlUl ^pilll L-Lfaoil pLp.^)l jxJx. 


0 








tZiLul&l A lx 






•o' ^ uA o' J-i»' 'i* > 

. iSjL j*Jl /kj^iu Jl j«~_« ■ 

• j Am'jj i 3jS>bJ» jUa-lj» ■ 

• o jl3*j j JtjjLLt a 

. uj'j* ,^1 JJJ iM4Sll ■ 

• 3UH»IT ^«jbu)i 3U«Ai j£ Ju a 
. tllLuJt ^ •lljJl jgj Jaj^i 






























j 0 uh\lti 


Jl cjl ^ L^^Lij ^^ulolAII pjA <j-o <3LUJI 


kVI C»LjljJI (jl ^dSj LolJlS LL»Ij 


— CjIjJ-SlA ^jUI J I ^_oJ I 6J-A jiJfclj J)-Aj I pLljJI <jJloC. ^-3 iSUaJlj <Ac. jl j^o ^-3 <_u 1 \ r> t*S <3LU 

.< 1 <^ 1 < 1 a i/n < i**< 1 4 ^^ • •* j I 


Lpi^^Jl (j-° S^xuLjuO fj V.m^VI ^ic. ^-2^1 (jSl^JI |JJ) iS\^ £j£. (jiAuJI <JlLoC. 

j \ii\\ I ^jLj LAlAll SdJdc. caIAI^JI jL^-^- ( 3- > j-^ a c '-lLLJI Sj.j olAl^JI 

.(jxiinil 

* 

jjA^L sJaJ I CjLajj^. <jJlAII ^j) 1^ II jn^ Vv 11^ (^jLxJI JjLlll (jJU 1~> 1^*1 VI u 

.<LlLLJI <AAj1^ AjUsj pljl ^ jALiuJ L5 lJI ^ilkJI 


iSliaJI Lfr-iS (J^JlJlI jj) .i^ LjAjI^ < <SLUU jj) -i^ ^j^.VI CaIjJ-iA j^i^JI J-Ijjt * 

.^kt ^ 6^ 6^ (>J C5-" (> 

(j-o L^JaLuuJ <-oj^UI <J5LUJI ^^Jl l^-ll L>^A L$-> ^jAlAl ^HJI a A II csj)^ " V*II j 
.^jl j II L$JjlUj jl CaI-AII L^JlLlAJ Jil I ^LaJaJI CaIAjj^J <LuLloAJI Jau»ljjJI <jjAoJI iSllaJI 

<jV IjiA <JV^Al CaI j ^^^LluI ^1 *s\ \\^ Ac. I p SjIc. plALlI p £j£- J-&-* 

pljc. (^j^- (^V L^-oIjALcuI (j-o ji^l iSUaJI ^IaV j)l^l ^jALlA <LslAI olAl^JI LVA ^jJc.1 

L^JjIA <Jj)fl jullj j v A3 ^HJIj dL.i^k L5 lJI ^<^ill^ SjALu^JI <JlojlJLj ATP p < ajlA a ( ^ ) 5Lo.^ 

jnaj dlJjJj ATP JJji.j ^ AHA LAj_uA <Jl1AII ^IjAI LL ^jl c-JLsJlj . .1^J 

.<jJAJI iSUaJJ <-J jjJ I <JlojlJI <_»LAj 


^^LrJ,I cl^j/n iii ni^l l jNI guLkia 


^lAl kAoil pb^VI fA or 









If - If. jjS jS Joili ^ X»V If "fciiU J ATI 1 ja Jj . Ajla ^ili j 

IfJ «cJ ^ 1 ^ ^ui 2 jc. 11 Atlrninc IfJjl o'^aj ^ jj 

i&jACj ilitlitj Rihouc jj+jj ^«Iac jS«*» iaiioJlj «(2 jc liM 

jill ^41 C-tU. jAXJ C5C lf-i-» « ^ >A. j£ JA ^ <j1 kx^U j 

^JuL A-ilkJl jloL* 3*^*J ( C>lc«^ jiJI ^jlil ( J C A—i j-»aJ^ ) ADI* ^J[ Al I* JjjJL* Lajk. j 

J>* 

sJjUl*I 1 * r, jia^j . j ^liTJI <jJLc ^JuS 

^ j£ jl*Jt ^ oa! j J y+ 'J* icUJi vilLJI 1+jJ g .2>> 

CH n O f + 60,-*6CO, + 6H O + 38ATP 

I U n i 4 2 

^Lc 3>S>UJ| #iJ—Si (%i3j 

CQycolytu (1) 

Krrb's Cycle (^) 

Electron Jii iL-L- ( E ) 

Transport 

jm. *>jJ' JjSjU )l jlL.VJ uiju 

J>—>*^—V f jjj j ** 1 ^ 

iLtLi j ^ jS ijjj ja lif «Cytonolc 

^ILm^Ij *Laj juin MtliVlMindna LjjjjSjaaajl JkU u U>> oLi Jii 

J^psiyi J^^UI jCytndirowo jjS >k-JI jl c»L jJZIV wliil ^ j 

^>Vl J! >J JcUlll aUil Je^^ ♦ siLa^JI ciUJI j,L>— 

FADH, J\ Jjii* FAD jA ^tilljNADH ^JlJ^^lll NAD‘^jCo . Fji/ymo 

NAD ♦ H- * NADH + H 

FAD ♦ H ’ « FADH, 

2 m 


DNA >i, .u- u* 



^jlill iAi/MI plpw^l ^Jx 












i Glycolysis 4l» y -1 

l+-*i j ♦ oLLJI ^LijV jJiVJI j ^»l jfJl ji jjS jJLaJ* jlLJlut <L* jj* 

oVxLiuJI J* IjU (j^jSJI ^iVi) jaaa 4>t ^1 jjS>UJ* jL-la j 

-V 3 >* fi CjIikom* -f*- Phmph«itr —A— jjSjJLv ^J1 j jSjJLaJI J 

ij ±JI Fruclcm l-4> OtplKHphjilp ji ^iLi ^ *" ' jf&jk £ FructoM* -6- Phmph^tr 

uLi j^JI jaaa ^» ja ^J1 1-^Xll.J PCiAL o-jijJI 
4jlAj cj1*JI J>—jju— ATP j* J NADH ^Jj NAD 3**>* 3^3* 

Anaerobic respiration ^u jJjJ H ^ jl 


***** 

^U f • J>*i f 



1*0 


• •Cl 


(*c> 


(3c) 


(3c> 


M>i«»|%w» jj&jJLjd* jlk.V»* u>3kBJ |unj (t) JS^» 


iplsll elysj/njii ni^l l jNI guliia 


^pilll L-Lfaoil pLi^l jxJx. 

































C„H 12 O s + 60, 


- 2C 3 H 4 0 3 + 2ATP 


dLiijjjLjJI ol^ (JjL j_i dLljJj <j j)j^ 11 e_a^UajJI pIjV jjA <JaLLJIj 

c5^ 6 j> * m ^ I ^j4jj£jiydl 

kerb's Cycle * <>ujj5 3: lj 

IIa jjc. Jj^j jejboj N^YV ^.Ic ^ Sir Hanz Krebs juj j£ ^jU jj.m 11 l^i-uaj ^ Jjl jt£ 

: ls^ Jj^jJi j^j °y ^ ^ J-^*-ll 

j A ^ <J-P P (5 J . M^ llL 





4jL****.^fl AtxSCw j<d! IJ-A ^3 At£3 

! JuIaoJI JfljljJl j-a (_£j^AoJl 43jA^Jl dtUj 


J j^~jl dLijj^l 
^-JJJ^fl j^-slj-o £-o J ~s.~ v 1 J Tv ... 1 

j-slj-p J..<1 l_jj^-o (Co.A) 
(Acetyl Co .A) (1) ^_F>jVI 

( j-p <L=AllllJ (_£j^Vl J-lLuj^M cjLc.j-oa^oJ (j^s-^ *) COj (jjuuij^.^ NADH jjjajj^. dLlj Ja ^yAjj 

( JJJLj J^ 6 J J J_> J ~S.~ 1" 1 (I) ^JJJ^l J-S 1J-O £_P J -S.~~ j 1 <Li1jloV1 (jALo^V 1J JjJfcjJI CjIjlJJ^. j \ . i l*N~ 

SjjdJI ol jkA ^Aj 

^JJJ^I (3^J-* J ^^\j Oj^ j^Jj^ S.Jjj (I) j^Vl jilj-o Jj~v.. ,l P(5J^ JAJj ( \ ) 

j-O £_o ( 2C ) JjJji) 1 LjlI J_SlLuj V 1 <£. J ~S.~~ 1 ft M > ^ j^. 1 6 Jjj ^_S <Lftf. j j^_J ( 1 ) 

ja ^Tn 1 (Oxalo acetic acid dLlxJ jAoL ) (4C) Jjjjflll ^Lj 
jA ft 1 J_ 1 lJ < ila ..ij CjLj^j-p <!a^I!L> j_o^j ^Ul j [Citric acid dLjlxJI jAoL] (6C) ^jjjill 
djJLoJI ^ (Succinic acid) dj\.M*sLJI jAo^ ^ Ketogtotaric acid cLjl^jfn^ll 

Ai dJU (^jAl 6ja ( Cirtic acid) dLjlxJI a A^> cjMclilll ^^Vfd (Malic acid) 

.djjILuJl 


ol-Ajj^k, cj^12 Lp^ ATP p^j^-j (jjjj^Jl j>. m*s 1 ( j-° cj^j-^ pLj^I jj^JL> (Y) 

u^j-° ) 6 jJ j c5-^ FADH 2 p^>^j NADH ^ 

CjIA JjH^JV 1 (j V Jk . M^V 1 (—\ IUH1 V (ju-ij^ SjjJ (jl (^JjlLujVI ^J-Ou^O ( j_p 

FAD j NAD < U..»! jj (J-i^lLujlj cj^lc.liIlJl pljal ^jjjj^JI CjIjJ S j . m*s 1 ^_s Jlj3 1 





(^^jllll ^LUI ^-4^11 plp.^1 jxJx- 





















jttJji |Wj (*) JS-i 



pLp.^1 



ipl*il elysj/njii ni^l l jNI guLkia 












































Electron Transport Cham j Jii al Jl* . 

>•? J» *j^V 1 V 1 *- £«•(') 

NADU. FADH, j* JS ^ <J y^l \j iiliJI ^JUll c»j j 

wi ju ♦ L j±j jS jaaaU »1 itk» jj .IjLm jjy I CiLkil^« J«* JVa 

<1L^^ <2U» wL^w «i#Lj^£Jyi J*ifc*»j («ZaUjj*£Jyt oVL*V^) wL»jjS>^—JL 
wLjf Jj£J <2lDI jiLw «i*L»jj&>U—J* ^ oUj^iSJyi 

Oxuiihtt Plimpbory Uhon w^llil • >>^1L *uia J/aj ADP ^ AH* 

er* 0^ Ji-» <1— L « Ja T^J * y (^) 

#U1) ^* 2*-* H j« gjj Ad> ^LjjjSJyi 

S+2H ♦ | O,- * H,0 

\Sj* ^eU^ATP^> ^ NADII^*^ J£ ^^^UjjSSJyi JiiiL-L- » 

(ATP^> IAl)»! 2 

s j^Lill\ i+L*L ^jA Jj^j ^J (^) 

^Uulil J •Lul x alkII ^jV-i y^* — y jlaj^ Ifja All 1 **A i^k ^lu 

. | jiinl^ <Jj* j41 L«Jbj$jkJl y Iju^ r ^ j 




^Ly ^Jiu/Ml plpw^l jxJx. 

ft 




















I Glucose 


2 PGAL 


2 ATP «* 


2 Pvruvic acid 

~T= 


2 C 2 



* 2 NADH 


*► 2 NADH 


6 NADH 
-►2 FADIi, 


♦ 6 ATP 
*► 2 ATP 

-► 6 ATP 


-► 2 ATP 
ATP 
-►4 ATP 







__y 


i Anaerobic Respiration ^** VUi 

<12 j ^j ^ • j_»■» ■-i1 j ji» <kn _,-».~.~. 

4 11 ■ tajjjuj j-^•»- --Xs'l 1| ■» a'n ,j . tj jl 

j^‘11 <»1*£ j fermentation cilj _».,.<>'! ^il jl. V L*_ut Ljl^» V w —ji 

<iLaaJ * »*»if >11 Jjiij otujiyi ji <t Ifjil J ‘ •»- .-Xl illrtVi V 

cla^ j NADH cUij^oiJ^ jaaa jilijA ^Jj jlUtittL ^^LajJI 

( .*!» J- ^jVi i^iJI US) ATP ^ jc iiUJI < 1 ^ 

^^jIUI ^LUI iih/^11 pLi^l jxJx. 



clysj/nji mintl l jNI guLkia 




























* lf-» jj-u ^lll <A * J I £j-J Ui J ^ 'ji dUijjjuil J ya*j JJ^jj 

^>ILV» uik jl <2UL j-LjjjS ^ Lajut j i±»\ j^j»JI <Jl* ^u 

L^LLil Lw£ j l*-> j^Bk j-JI jjou^V^ j£ liu^i ji j#V H LM* jU —«&V t ^ 

^Jl (NADII ^k ^SJl oU<jljlkl ja* cuiJ^>*^ j*\ 
J Uj & VJI jaaa iJ^ht yi t* yjS Ul ) ^1 ■ rtiM ^J L<ub>uL* cLLt ^u^jj(C H^O,>du^V 
u***^ >Sy* V ^iJL^ j .(tKfujjVt ^i^ cUAjj^ jaa& ^1[ 

JilSLJI jku jl »ju> M ji L*l — ^ JtV> J J*J ^ y JU2SV jbu jJI kijjjJI 

j^kllL JJLi «-iyuj 4^>4j£it -w—•S*1 ^Ll « » | Jja£ ^Jj duij^*Jt 



}|S>un jtu^ji 


2NAD+ 

2NADH 


>lc 2A "'' 

^ 2 ATP 


2 A l)P 








^ N 








^-.^XJI >^1 kk> « (M Ji- 



























7 


JjL-ujV) ji ujIJLj ft 


jSLj ^JLiSfl <J JJXj jSJ J jjkiJI ji w-AjS'^ J J-X-Li 

I iaLiL* ^yk <jj jjjL Laj ) w*i» J J ( 4^ Cl) jUk Ji <xk-x> Laj ) ^-§lj j-4-4 wL»V J;V 

. ( L-oJ JaL^a j *LL~a*&£ J*ajC QI ^a3L L*-» ) 



jl^JS 'VI J^, 

<^l j^JI i^xill Jjx-u j « #IjjJIj •' J** J£J J j\JLa j>-» 5*3? jxiJI jV-a* »l^j! 

wtLjl ^ X ^Jc < i , .Al l 1 jjA jjlxjj .*!> j—<xj! LajI ^Lj ^jJI i jxAH ^ 

J*4JO I ^Jl Ji—J ciJx7< w!*1aL» <lLbXA l^J 1 LaSt ♦ jl <U |jl4 1^1* <jlI Jj lAf 

j 0^ f*H Vtf^ jilij v>* V jAf L* jLaII *'^1 

*-i J I <■ jj I ^J[ ^JLJL 1 kA JS ^ ^lL « ^»* Y*l ^jJI If-fjia iiL <ojl j^Jl a » ^a!1 ^ 

Lajjx j «jaJI jmU^L jjltjxJI jj* ^ 1 ^ ■ • *‘l vijli 

>|4Lrti^ ^jjL V * ^JJ ij^t^JI iljJI 


^L^l clysj/n iii ni^l l jNI guLkia 


« 

^7 ^ 


^jjlUl ^pilll L-Lfaoil pLi^l jxJx. 
















< 1 /\ i 4 < \ ^UJI L. 4 4 ^u-v 4 41* a 4 \ miu L> ... 1 4 a 4 a ^j 11 1 v -n. j 4 n 4 j 

I4J (J i^a \ i Laj iiSl j*J| Ci^L_c-au»^iJ 1 p l^-A ^j_o v^ i< t *sVI L^_aJ J-i4li 1 4 I < <_i^ojJI Ci 1 j t* i?< 11 

. Cil j-JJL-uli ^_a L^_> im i^k \ La^ 1 Cil v \x x^t 


pi£_a pLaJI (jA* > ^_S ^.La 4-J ^jLcujVI <^-3 ^^ui&lll jl^-^JI (jl j_>A^JI^ 

^^_a^-aJI ( j-° pLaJI ( j-° Y^- UJ ® Liua^-i 'A341 (jLujljVI- 3 < pLaJI jL^_> Sjj-ua j-^3j-^ 

4 _juL>^)_j ^lll pLoJI ^ m 4 ^ >"n a44J I IaA . Y *k .m Y 0 * * j)^. > pLaJI j^j-a 6 A3.4 > (_^jJl ^ l5D 1 
CiIjLlJI JjLxi 4-ilaf. j\T*tI Ajli*SI ^jLjj y t <i*SVI ^jLjjJ 4 j£|^J l Cj*^ *s\ \ jj^JIjA^. 

. <_i^_a aJ I Cil j \* x7t II l^_> Kigali ^,aJ1^ <4 1 1 ^ 1 pl^-A 


LjUJjt (JJJ> Ufi) 


L^J j)^k i I ^ J jAII pllJI 4-iLaC. pLjal dLlj^ jii a iii II £jjq 4_u j) 1 A II 4j 3 LLJ1 j j A^^fl CjLijJ 1 a \ 
^^Jj, Ci Lilli jrLl^l Aa£. ^ iSLlaJLi 4 \\C. ^ J>1^-1I ) 4->J <Af. CiLLij^ Sjj-ua ^.5 4_u 1 \ a v*\ 4-iLU 

^j_a 4 _LujlL_u ^_S plan 4-jLLaJI 6AA j-> j~s.~ > ^-4i 4jli 4_ij) ^ II 4-4 jUd^ ^A^l. 4-> ^J^_jJ <SUaJI ^>A3 


^j<i4 mII 4_i la c. <illli^ . 4 -j^_lAxJ 1 SjLaJl j > n t*^ a ■< OI j) U ^ II 

^a<ii!i lf> Li 4 —j—uj l—cu I 4 4 iS\ > v ->. jm^sVI J ^£-3 6 J I ^j£- j->j 11 4-1 Laf. Cxaj Ijli .ciLijJl 

(J-Sl^-lu^VI <—jl_l£. Cj-PlJ lj|^ Lai * 

41ajJL> j-iiLi-a jLusalil (Js5^ * ( oLiLajJI (j-a Ia^. ^ ^ 

.m^Vl ^jl-C. ^jL4 4-alj ^LLLlu-SlJ ^ (jn4 m 11 ^j-3 Cj1J)LlI 1 (JjLij 4-i LaC. \^ I^SS J(3 i<ii La^a 4 -sl^.jL^JI 

• 1-fr'^-jLk. Ajl-cu^ I J ^ I a\ v > 4_iLkJl (J^.1 J ^^Jj. J jluII \ 


t Jjk.A-> q~ LaAlxi 4 4 Lva 3 j-^-» Li^LiJI ^\. ^n*sVl J \ 4-ulc.^JI CiLiLilJI ^-3^ 

(4 41" ^ a 11 6pLcAc.l (J-LLUj J^i\ 4 i*n \ \ 11 CjLaLujLaJl 4.41^ j <tiT) \ \ \ a^ 4_u 1 ^Jl c_SjaJ 1 pi^Jl 
Cjlj-ai^ 3 a^k \ 1*4*^ I . 4-liaJI pLa c-J^A->^ 4 >1^11 ^c_La_ ujI jLaJI j n<V> V 4 

.^A.'^Jl^ ^LJI 4 ^-lojI Jl 3->J-^l IaA 3“° J ^ pLaJI £_a pi ^k 111 

4-uaILaj (_^jJl 4_>jHJI pLa ^_S L>lj-a j^A^Jl CjLijJ I 1 i A J 3^-Aj Ai 3 ^ > 1 < i*S V1 3^ 

^ll| II (jLi J jI CiLilll <3^" UJ U 1 ^ *Li^L^Jl jib. 4->j.ujjLj ^1 4-i^A^Jl olJ iTi 11 

a4 (—413l1I ^_S CjI-^l^lum 4_il ^1 Ci l i <uA*Jl 3^ 1 v t ;iiL IA I. dLlA^^ pi j^-U *^Lk. J_a jk 4^k U m 

.3-axJ! IaA ^jm 4 \ \ ^.^spCs 


^ ^jUJI ^jIUI ^Ju^ill pLi^l ^Jx 

























ft j jL ill Vkll JlU^ jjL jJ qU Jl | jAlftJ t# I 

^ ^Ul L5UJI ul .<^jUJI il^JI ^1 <*>JI 5i-i> lJI ^Liil L}U 

jaIJI ^Jj IjijjjkA 4j^u »LftJJI jl .-t.JL^Jl <A*uj^ ^J! I ^Jili ill jjLilJI 




J«4^1 *1 fto-fcl—V jJ^ ji f- Lfti 4 wLa-JI ji ^ J^ajl »LajJI ilNx ^ uaai ^ i LJ j^Xi V J 

ft jy J ijy*^ ji oVaJI d£ JSLiJtj ^-JUaJL oUtJI LjO-»jS 

^iftill J jJJi^ll »LuJI ^ft J 



^ 3 -LaJ* j>i‘nl>j ^- 3 —ftJ 1 *LiuJ1 »j 3 ^(A) J 2 L^« 



« 

% 


^LUI L-Lfaoil pLi^l jxJx. 



ipl*il elysj/njii ni^l l jNI guLkia 











i #i j~**j*3) ^LxjLljJi #t />Vi ^JLlj Ju jjfii 


j^i i ji Ujjj# lilii iJk * ' 


^ * j^-» 

V V*j£ jJ ^ •j 1 ^ ^! 

jji jiiij 4 ^^jJI iL J^k-« 

LLj UUj L-^iL JeiiVl 


fc> j#W» 4 


• ^ JiUw | »lj^Mi jStUl +A 


/. 


jO, uu: JA.JJ XiL- Jl^. -T 



r-^Vi ^ 



V j.jj> 

^ Jk’ jJ’ J-*J* »L» J+ I ■ *>■ ■ •—• -T 


j*i«LJI J-jV*^J' J*> *j(A—• 


9 jjiLU t jL» ^j-* i joj • n*>M «Jj2l 

* hiii (^ ) *U ^Sjuj i ijLllMwJi 

!gvr*ini tiu 

^iji ^ >ii c >tj u-to J 4- ^—Vi > tJ ^>Ji ^~Vi *uii (>) > 

■ ib^«i j»iLJ uLL ^ibU>jJ* jtfjlLJI jjj .jullli ji j^^JI »U jic 

»l jji jA ji^ >^1| ^ »UjJ1 vUc ^JLJU wjill j — S’* «ZaL*J1 j* 

jm . jl ^ jiU\ 

ji (1^ yLAil^Li ^^aJI »U 

• l ^f JI 

Cilii <aul» JUm^I ^lu J^Ljj j»i**ij «2 jLuJI jl Aii ja n^ALj 


iJiu/ill pU^^I ^Jx 
















v- * J£-SJt Ik 

J^*Jl r^ jl ) ^ jI^a <xi 

<a> ^ Jl -A« .-ift-k a!I jj*** VI 

ij»4 Ijii <J! i i.kl .(.LJI 

jjjuJt j-ui J^IauJL Ijua j 

1 JjL—O JU O J-i-l ' Lfk* Jifl jl 

ji ^ Hk] > Jf—•jlJI 

A Jut jl+jJl J^pl -JJL*JI *U Lf-l 

(V ) JL1- Jt£* > uUL 

«jkAU3ttU 

• jxaJI *L* jSjC xALU La£ - jjjjJl j U jic jUlli jxi .a^ 

5 ^.Vuiiiil til* 

Lit ji V i j j * A M ^ nxju ^jJVj j£JI ^lijU JxL-aI ^it Jjj ^xaJt *L* jiu 

L-kJ <-» jSL> ^Jx <hfj Lf-» Jja/LH J kuU jjjjJl C*LjlakJi 

VJl ij ^ . ^ 11 

£>* £.’>•' *•*■ V j 4>* j^.1 £ y J>»j 5jLS,>l jia^J 

^jL jJlj j Jit II J!l<» ,jLJVI olcLbkO _Ja jx&j J S\u >>*•> **• g V^ ij ; L^XJI 

. ^AVill f ' J-A <L^'^ * > »kl 

4x»l jji V —slx^j bl jilVJl ^«AliJI a jjiil JjLLuJI laJ 



ipl*il elysj/njii ni^l l jNI guLkia 













lD jLlC, <J5lJ ADcJpcjLaX I AjLvVI jupbl - ^ 
.CiUjjA^jVl (JSj JSj ^JLcaJLui Jaju(I) 

J^W^I c> (-) L-Jj^JI lil>?JI c> 0 ) 

<3UJI oPjjK Jl (jr) 

.J uS J-lLujV I 4£, jaxa^I -vM 4 jjai j£ 3 jJJ | Jj3 ( Y) 

dl v I ^ I1 (> j ) dL> i m .11 <jA ^ I ^ 

dLjJLoJ I <jA 

(j-A AjJLc <Lluu (jjSij s-$nc isLuuj ^^1 CjMoAjlJI Lj^LA (V*) 

dU^MJI <jA di-Lfl^j-uJI (jA 

dLsA-cu^ I ^jA dL>^ n . 1 1 (jA <\^k 

.(j-A ^Jl j-Lk-H jnVnll &JIa. jl^JI Sd-uiSl ^3 j ( £ ) 

j jjl^JJ I jJLs ^c-1^ uvs'i L> j)l^wJI jI (I) 


^(AjjAfLWJ jj^^LJI jii (j) 

dl ft<HlI (jA (> j) 

j)5vjl1/n.U LaJI (J\~A \ 1 ^ 

±ljj£\ ^AlA (<_j) 
dUUI ^jA 


(jr) 

a^jiTi co 2 i$y*> 3~^A^ ( 0 ) 

jL k ^ iu l (I) 

cA^ui j-^Ji (<r) 

: (j^SjJ dLliJ jJlJI (jAn^k JJILkj ^1) 

PGAL (1) 

dU^jUI ^lAS *\ - I jj^lji (jr) 



^ ^jLUI ^jlill iiiu/ill plpw^l 


















— :L^jL VI JSj 2d uiJ m ( V^ 

J V*~ > J JJLJLl ^ I CjLjlJ I cALoLa* ^ I ^ 

3 *i <^3J 1 6 J-tu^'il 

JtjILk^lj SuLuj^^/I Cj^LcUlI ( j-° £-^L^> (^) 

6^1^^ 1 I J^Ua (Jc-liu 

: ^yjjj L^4 MS j.uj£ tV (J*j 

ATP p ^ 3 ^ ^^ 3 ^$^j>l>W 3-0 ja.tj p^ 3 ^J <iolUI <Lut ^-11 Sj 1 3 c ^ ^ 

■ 3^ c^jiaJI « ■ (^) 

• (J^J^ L5^ ^Lx^J oL^j-o 3iJ^ (^) 

.CjLajJI ^_3 jn Vm 1L ^ J) IA II pLljJI ItlA J-J ^ 1 ^ 


^LXUjJI j^<Hj^kHJI 4 iirtC ^-ui jj 4jJ^ i £j_uil (V) : 

4jluiLuiVIj SjJl^VI 3j)AAll CjLjJjjSJVI JSj A-LulLuj j_li3U (o) 

ATP oli ^ 


S CjLjJjjSJMI (Jaj < 1 jm! jm 1 ^ JlXJ IjLo ^ N ^ 


ATP 3 ^-^|^-S SjcLluuoJI cjLolj3^^^ Lo (Y) 


S CjL> JjIxClM I (JIj <ixuLujLJ 3 v > in^VI <2 Me lo (V ) 


^pilll L-Lfaoil pLp.^)l jxlc 



J 




^L^l clysj/n iii ni^l l jNI guLkia 







. <jL»* J^W_H J AiiliJI ^4 VS ji jAXaJI ( 




j^jDI - A~ 


1 


(i 1^*—j^L—» + < 



j t^AiS ,» ‘t vi«yi JbS «fl^ 

* ^ H <^1 aJI 4A lL.ll 


La LLaJ 1 J£ >L! I « *^^- 

. V*JI L5UH 

^ ipj\ inJ*i jl 

• 4a.aLJ^ jmII 

iiil^jii^jSlI JI jSj! 

LV^Jt Jkb <4>4 aaiM 
iuil jj^aJIj 

lA pika ^jJI uloJI ^umI L* |wj 

^! ^) jS— J- 

r <>1^IL «1* Jjj^j C «j4ljjiJI 

~UI j*V ijL. ( c ) 



(^^jllll ^jlill iAi^II plp.^1 jxJx- 
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4—i ua a S ^oJt 

vj» jJi J^t< 


f 

4>J< wUiisn jt -i >>yi 


• o' J^l—i wJU*)< JjSo ji ^iuJu <JLA Ajltfj 

• 1 1 f *** ■ 

3jL3J» 4i>i»j«ZiMdddi jjAiallt ,jj >>>Vi 1 J3* <*4 a *■ 

. JlyJVt GU>l4 Ji>»Zj ■ 

p >i.Vi 13 l*U^1i iulSUi jjj di jjlu ■ 

£»>**’ 4. a-SJl jja 
. ZjLlJi ^ ^j^Vl jj* (A^u ■ 
J^-c. JJliJ* 4^Lvf jJUu ■ 










CjLULuIu < LlSj Ojlij Lafr* ^lAII ^.xu^. ^_S lj.k! 4 _>jJl^JI CjLlLojlJI ^LAj 

JjL Vjl l^-jbo (jxxLLIu <jl ^Jl .5iJlllJI jlj-aJI jl Cj^LlAsJI (jAjlj l^.A < m k \^Tt <AL. 

(jAAlj I 4 \J a* 11 (j IL> 1J .jlj-iA^lj Cj^LsxhaJI jAAII 4-1 CUJuxiJ <axu^. ^-S u^IjJ V[j 


.^l^^-Vl^ Cj^LA-sJ I 6J-A ^j-a <^^-11 (j^tAII 


Excretion jlinstil ^ £l>>yi»Vjt 


j_i£, ^LsJaJI La) ^■lu'nJI jJIjuJ 4_Laj^Ldl < >xa£. VI ^Jl3LJ ^IjJI jl j_aJI ^I^^VI 4 >.laf. j-uALSlI 

^.xu-^JI (jx> 4 jV ^-aisJI <La^J laj LU jA[ j n* j ^Ls jl^ ^ls. £jAj (_£3Jlj ^J-A-fl-aJI 

.LilAll <Juaj^laJI <j\jui£. y j 1 ^.a diA (jl 


4j_a£. ^ us^jJI cr^i (S^ (j* ^ J^J 

. j-lSjJI < liar. ^_S 

(j-o 1 111 I pLaJlj (j^JjAII J 1 jjJ\ I ^jIj l^j-^j- 2 s*jj jVxu'^Jl Ifl. All \ I Cj^LiAsJI j*Jfclj 

(jAaL^.)) dbjj-iJI <jAaAj LjjjJIj jjLlAll) 4 >\ I's.jjIIjJI Cj^LlA&JIj <4-j j-tAsJI CjLujj^JI jJuoAj 

. Cj lAu j^jJ I jJl-uj^j 4AjIAII ^((dLJ^ jJI 

jl ji^Jlj jl^kJI <jlsIjJI oLjIjjl^JI ^Lujl^. 1 ^_s ^lj^.VI jUj ^jJI plxAc.Vl Lai 

<^“^LaVI (j-° ja-ujL^JI CjL jIA-a i]An jiajLxuj ^lj^.^1 plxAf.l (jL-S dL)j ^Jj. 4iLAVL»j .juiKJI 
^a £jAla L^jI^^. 1 ^_SL La) c j_0jjJI JiLk XU^.JI dljUj Sj-illaJua CjLj^IA- a L^J I (JjI^jJI ^jAjljj 

. c jAaKJI jma 


jl JjAII <L>xul jj <_u)j J_i£. jl j^xu^lJ 5 -aLuj Jj£. l-^Ls 5 -aLuJI jlJ-oJI Lai 

. ^JuLx t 




(^^jllll ^LUI ^Au^ll pLp.^1 jxJx- 








:[fry 1^-2^piu.Ac.1^ p.jt.Aj^_s <L^llll o^Lt-^aJI o-^ 


pi jl^c.1 

jl^-<JI 



jJ 1 — j-LsJl — (jjlj K J1 

f UI 

^Sj t<~i < ixxx \^ — ,.\ 1 11 — c yUUt 

< %\ o^Lt-^aJI 

oLJI - kxLKJI 


^ Sj-iUaJLpJI jt^-oJ 1 ^ — (j 11 



oLujVt ^ jrtj^Vt 


skin : JlbfcJl -> 
♦ 

-U 1 <jV XX i ,11 pi jl^f.l jLJt JjLj^ <^jl JLU % >V I ^_S I j) <A<~ jiaJI J M>J 

t>° £l -sl_>l=>'j 

: JLIteJI t_u£^J 

IJ (j-iis Jta -xL^-11 


vJuUl-ujuU 


<Dermis j Epidermis SjJojJI Loj& ^ 

. ^ JLU ^ 4 \ \ A , \ 4 Q \ 4 Im/i j 

tJjmUuJl "I 

SjLolJ Sp j) 1 <Li^ j-iC E*^Lk ^Ja-ujJI ^-1^. Lo .<_uiUa Li^L^ oLsLjia SdC 

^ti \^j dli.Lo_\\f.^ eJlil^iU liilj Keratin (j-° 

^cJa-ujJI Ifl \\ j)^*! \ 11 AjlLJjJI A 3 i]r\ II Li^L^ S ft £j£. I ^Vtij ^ IjLo dLid-i dl^~ 

uIulI^ A >» v j^> E^Ek. AjuLJjJI <_SuJaJI SdcLi *(J-^^3LJ^5 ^I^_pILujE ^-ft^ . .Cj jdl 

.(^^Jl) c^ di^JI ^,<-1 

:^oVt -LJ 

♦ 

4jJ^ jjl <LpjV^ ^lp d£ jl>cjj . 4^Ls^ 4->t^wj| ^4 4 jLv^J l)^5\Jj CO4jL1? 

. AJJ&jJl Ij^A^cJl j ycjJl Q*>Lvgjj 4-JJkjJlj A^JdJjJlj S^wOcJl 4 ,^*/?xJ' C^bLgjJlj 


^jjlUl ^LUI s—11 pLi^jl jxic V 


^Lst,! clysj/n iii ni^l l jNI guLkia 

























JLi 


uJa ilfcll ^Lm< ok wk*»j ^4i . ilL *juj j jt tjLs. «Li j a It ijaJIj 

• jd «liLi jAi*oi >U II jk JjAJ^ ^luuuj . ^LimI ililfck)^ kkl J • ■■* * J | * 

J».iJL U.LS »x* ilOl j^j L* fk M J»■»>■*« ^ki\ i^ill , m il*,V*j .^Jl 

1$ J& j ja J**£. ^ Jj l+XA >14 Lo-A ^li^JLl^ jjJfcJI ^LaA wV .AiM V ^AA 


LfA W jj IfJ jAJiJ <J^AjJI wl jJLjlJt ^jJI jJjUI L^J LhA^i * Ij .All ll tH J jSlj J 

J If * /v'j . ]Ja U ^ A ^ILaLM ^ J jA J| —* KfjJLj *jLa jjJLk j.imM. > llwll Ja 

*.. ^ . a J Ij) <l«kkfc I^a J^yu LS .IfiMAiy 

a rj .j r ^ij_ r .^ti j i^.xn . r -. .- y ,i^^n j. tt ^.n obi^ji lJ 




^jjLUl ^lUl lill/Ml pU^I ^Jx 










Kidney 1 2ui£Jt -v 


w « » j <iii jj <!»>«» cL^c .1 jJSJI jjij Lj^JI oLjlliJl ^ij .J l' i jK jlii JSJ 

^ili. oJJ 1 ju^! J%} JjS: ^JSJI oL-jUIS vi»^Jl cLjliiJI ^ ui .^UiJ« ^iU 


Jj«JI JiuJ »ljj <jJ£ JS-> J.auj ^jtL*H ^JJI *L1*JI) 

^j^jJ* *~ A V. J 0^ ^- ><k y <A-ajJj 

l 4 olSlll uuS 


wr *jU* ^ ^ jJaJI I^jJS £ja 

'* ^ iJ£JI J> 

.^•j^' 1 i>* -^J j**+ '-f± a ~* j-^j'-*^’ Uj,>aJ 

It ...I I _» >^VI JUjjJIj J—aii ^ jjl jJSJt ^O . uj Jj Jj £ jihj La£ ^ jJ£JI JjL^lJI 


<jU ij y£ J^- ^ J » J l.t ft ll 


<JL^jL^ * kl**A < aKI I j^VlJ 

.(T J<Ll.) t L^» 





jj 4-JSU « _ |> _ ■ I n jJI »-rajJI 
JS JjSiSj .Nephron jj^Adl 
Jj-A 1 Jj^ >*- *> 

** *"■ ■" < iji > ._i>»U^ jt ijLt 

0 

< 1 IHJ Lklilil ij jjLe l^jjljj jJ 
jUjj «ilrtk^ J*■-“■! jlaaliJI 

(*) JS-i 


J^]j .i^aalll <iklai '. **• yj 

^k 4j»i> jji; v^i’i jj>i 

- , A j* i 1|* >1 j« & jJLiJt 4 a!^.\ a 

^j£ij <jlj^U 1 <ilLJ I <-» V L» 


^J| ^j-ib* ij-* j^ <lLu ji I lend J-ji <^ju jAi«i> U <_* JSLL ^k. »l*^<I ^Jl 

O-oIa. w»jl»L I jj yiMLVl * JJI * *^.V* j . »J.A jl <ioJUI <ajxj*)lL» «j jXrf K^jMm i j j—a A 


^pLs^l clysj/n ui ni^l l jNI guLkia 



.«U*bJ1 jjlj jAJlJI <J£JI 





^jjlUl ^LUl L-Lfaoil pLi^l jxJx. 








U JJU* J 


;<J£jl ^ JjJI jls ^JLJl 

JlS>i. 


..Ml** It ^jjk J tAi* *jllaJI 

l^U. ilirtl OllaiJj ♦ JjLb llakjl 


Vj J,pJI 

UUJI ^ VI c j>JL J^U 

j>»-* ^ 4 .» r i I4-4 J. aV « «Li 

Urethra JjJI 


lJ>Jl yU.w> 

'jLjjW J+ C>* 

Ug V^ lT* 1 W-^ £ji JS 

11 l «k u i ^ y£A) ^L^Ut ^4 ^j j 
> jii, Uj j . jaLJI I 4 j*l 


la . 4 jLt JyC ^jL» j- tLjfti • ,Ja»lj <*jajJt j** 1)1 ^0 



/wj JjSjl*j ikjj M .0 j* ja j i V -ai j *L» ^ l** (L« jV-J1) ^ait J»l—Jl *>*JI ^ 

Ua JS «r >1 lila j j** Vi • j jAi l 4 j t A*j^jJI j ^jJI LN-a L»1 .^j^iJl 

J^AJ' jfcla£ * *J iajVJI <ajjj*4kl\ JI jail 1 jjjS till ^ ^ 1 1 u | ^—>11 j4 njal jJI 

jl jaaidli >j.iiila^ «iYa>> ^>11 rJe J1 .Ul j* jJ W* 

^aal i L *Jft a|I jl joJI j j j£ jlaJI j . ^—aJ l uIoj ^aJI #LJl Lf^i jUl—^ ^ 4aJa*. ^»Aa^ ^ 

^jjl w^Laill iii Jju Loj i^lxa^l jaLoIa^I iiUtj olaJt taA ^ju*uj ^Jl iiti 

j (LjjJI) ^xua jjlaJl Xi V » A i H J .ftLJI ^>Ajiii JjjJI -Jjf *Jj—“ ^ 

Joiliij ^omoJI Vkla jt i tailj jjSi ^jl ja ^U. jjltfc » ii O • la£ . .ill ll ji £*VaVl 
ji JjaJI p* ♦ U J>ia)t <0 jail J i AaIamJI lai * ^LualljiJIj j jSjiaJI ,Ja ft jaa jaiU-* 
I^jV Ji 4 j|i Jjilb ^illJI ^L«i laikj loft iillJI ^Jl uKJI ^jM jl ifti 


f—^l rjU ^J} AjlaJ J>JI ^^Jl J^JI 


(^jjllll ^jIaII iAi/MI pLia .^1 ^Jx 






f J>K jljjw 



j**!* 


y y>Ji jl*_»J* (i) Ji-i 


^ jlU, 
iili-Ji j jeJLO'j 
J>JI j 
(IJL4).«J^JI 

jl Jjill Iji 

ji J ■•J^l J <jKi J. H > 

iJSJI jli <iL>JI «j* 

# 

fjJLtJ Voii jail J 
V • t*-* /, w aKH J 4 t i 

Jtu*J jl JJhS jiu 
jl <^J£ jl 

jV Jc *llJ£ 

i^oju ^ a .J* 1L ^jLaj OV 
4 oj »Aill jjJ 

4^ 1 'a.a.Lc Ijlj 1 JlA 


^ <jJ5LH JVj* j+* ^jJI ^ jll ^ # T «» VT .^oJI ^ jll 0 *\ jjL—JiVI 

aJS X j t ^ V ' cLIj JS 

• jij j£ ^ji ifcKH J^U Jfcj y»jjl k J f m \ja vJU Jjl vlLlu jllUj ». Ann < % .Ai 

,^21 jii <aKh jV-a 4 l$ » jLi jj j-u . Uj^lji ^ c*t jii ^ ^ j> ^^tui ^«ji ^ 

\l++\jjj^LAl\k J^ljy^JI vL-: -r 

^ - ^UJL*j *U*Sn ji ja U‘ « ^Ul ^ jaJ I f^L jhSj ^ 04 -* ^ji- ^ 

. l| i* yijjl iilu 

• Jji jll <AA4^VI jaL^VI j4 NH > UjUaVI <.X tiA J j^JLi.) 1 it ^4 -k a)1 JmoL |fc jJL. La^[j 

j -^1 C^kj Uj ^ r~j ^\ 

Je-A* i> M>* *j>— ^ 

W LUJI J*l> J-SU j. ^,- 4 Jl , 



^J\j i ^!Ll\ 



Iplsil e^j/njli ni^l l jNI £j|_hjQ 


^jjlUl ^LUI L-LfagdJ jxJx. 



















3Uel,;.^H 0 4g)» 



JW ( o j£i) 4 -pL-»J' jl*>- w W )» j* fjJ' i-iJ w f* 

J-*_J jl»jA-J* • u ~* v^- jjJ *Ll^ O l 3 J^J*- S~J jW'**- 1 J[ iS**S*^ 

p<jUJi UjiU 1 If- yj p -iJi tJL:, ’ UL- jt+i «Ll«*jL f yj j>- S f ' 

»jLkJi ^LaJi jjx )S; jl ^ • w ^Sl* o >Vi ^:i Ji, Lj^j \opu 

M-L-iJi U&< tU« J*b a4*-jJt JJLJ' L^- ^>r&' Jod 1 w -*,.- Ul* 

^J| pJUl 3La. J-L—J 1 ^]l 1 O w' ^-V>*JI P-lJ' T-* 3 - L*J 1 J* v*Jl 'JlJ 

t p *J' oUL 3-U- J_jc-J o' j.u »JL» LL -*j^j’ 


• W* - ^r-*^ O' ^-* O*>0 jj 






I 














OLlD) J* >*»y» iL*jLj 


Ji\ cAAlt r -*JI J^. JV dJjj ofcLJI ^ c l>.>! JS~La * 

^ oV.> ^i i 3 t ^av * jii a i: j <jkaLj ijL~*s iji j-^ji ^ ^ a*L j 

yi*i wMual JloJU e 1 J, -*rx ,A. 31 oLjLaJJI jl LiSk - I JLa. 1 'll la > JjSj oi^l^ L)Ia 

alilj .^^aJI «llJI < >1ac l^jit.i^i^l jltu ^4^11 <jlLuc jt ^i -kjLJI *L*J1 j co a 

L-oj *^j)UI (Li <oi^jy^iJ 1 <j)LaI j l *+\ —. 1 n >L‘i»ti wLkJJI jli 

<y*jb^ j ^mll w^L^iJl ^ jpU^i *■ - - Jll »2i I j Jj A jjjSJI jiojl jt LJI jl 

oLuJjjl 1 Jt OmUI 


jj^ i-j-kaJI ^uJi\J c ^uviJi* V~~S # I ^'A-aiJI V-^Vl cAiLJ' yJ 

jl ^ LJ jLjoJI Cujjl otjjIL JS-1 ^ oLii^ LVa 

.<^LuJt <A^Jt jj~** if] JfcAi V ^jL jjJI <ajjc. .Ojl— ojlJI 

wLiLiuJl yxl> jl lA ju^la Jc <ii ii 4II jaAjj CO j jL> ^ ^Lj wLLjJ! 


<JU^XJ Jji^k Jt j!il jJt ^ filt* n 1 oj ^ I k V« ^ JjU—JLLIL* IjA Zy*r ^-1 JAJU ^lll 
0 ^ Jli J« oLl 133 .ol+ltt ^ I ^ 

#LkH L«1 .ji jjjL jt jLlaiVL ^!» j-^11 >LJl jc ~LJI ^ Vl t j-LUl 
jlaL!u guttaUnn ^LjV® ^ >U> i < .a> » j nllll <^1^*,* caW* ^Li jl» IJJI 

J>^ a Llfi j£LJ 1 ^1 a u>H ^ji olSLuJl ja> * jljj^ *_il jLa. <-a^L* cJ>U i ^ 



W - 1 ^! je* 

<A."*Ai «v!aS LNLk »JL Jjp* jt ddalj 


llydathodc ^jLaJI jjLiJl 
jaa 7 > L*£ .OaIIL) ^ t jJLj 

I a L J,m»aa! 1 |jiL < >a ji .kll w»l ^Lill 

jl ^iJl jAftj l+-» lailj LlolLi 


sLt 


Ijl oi 

.p 


^L^l clysj/njii nirftl l jNI guliia 


I 












Transpiration &ul\ 

3 111 pLoJl ^j) o 3- 0 / ^ (( 11 )) \ &^)J) ■‘■^ pLoJJ CjLIII ILs 4 -i.LolC- 

Lot Stomatal Transpiration < 3 jJljJI ^lUjJI <-a1c- 3 lUj j jj*UI 3^* 3 ^ jr^>1^ oLjIII 6,ai4j 
^^ lllJ 3 ^ ■( 1 I ^jyo.'^cA I S^-uTu 3 “° S^IuLilA ILi^-L-i 1 * A a I la 3 III pLoJl ^1 ~s. s 

jjL'yZ.j Vj Cuticular Transpiration ^llaj^_a <u« 0 * 7.11 3 ^j-j5DI SjLo Laj«i^ 
j LBl-o a44*> m .<ti^k 11 ^^_ujJI 3 I Lo£ . j^JLLoJI ^.15L1I pLoJl 1 > 3- 0 X ® Sj Lc. 6^1 aIo 

Lenticular Transpiration ^xujjjlJI ^cllll < L. *xA j-> oLpu_»a*JI 3^LL pLJI jll % 3 ^ S^ 

^^J-^JI 3^-1 ^yQ <jj£.| £yQ 1 (g J S^T\ O 1 P LoJ I ^yQ 1_A £j LsuO^ i^ \ <— 4 Llll I ^l^^ \ 

Cxs^JI a44— 3 ^^ 9 *^La 3 ^ * M ^ c 5 "H ^>^ 7 ^I 3 “° il- 3 LiJI *lL-^^_oJI < ^IVI < 14 m 1 

< >^_c< jlL» p LoJ I 3 I » Lo^j . 6^)-oliu_o J LC*> <1 4 \ p LoJ I ^ya Q 1 v cf\ 11 6AA i__xlc- 1 

pl^-A ^JJ. <j£^3L» j 3 i o II ^ L> ^i< jp o 11 ^-juctxlll ^LsJa^JI L»^LlJl ^.a^. 3- 0 ^1 \ 6^j) 

01 ~s.~i a 3^-1. Lg_lo J . LMHI 3-LH^ll 1 ^ <_i!j I^JI (_>j)-i.^wJI ^ A \\\ \ il Cj Lfl 1 X i t r> 11 

.^UJI , 1^11 jIjj-sji 

I 4-ajljljJI cj liL ujloJI lc. Jiali ^I Lj^L^JI ^LcJ < \ a n \IL JL^JI 

.oLilli ^ ^ ,,,\, <_ 4 K 1 < 1 LHoJI 


pLdc.^1 * ti» ^ L>»^ ^ll 1 3^-1^ j)lLl I ^ a >L 3^1 1 * A J ^)_olj pLoJI ^2)-° ^tLiis < >.<<<*> 3I <^5^- 

< 4 vJo ^_a oL^ls ) cjLcuLjAaJI 3-° 111 pIj^-U <_«- 1 ^ 3 »_oJI <l!L illi 

^-KJl L> 4 «I II 3I 3^-^ "'iLs ^1 i^>*\^k.l-J^ ^ < t 1 i II ^1 -N i 7 iV I 3I ^ ' *** 1^»~ 

. p LoJ I a4l4 \ ^j).^wJI pi j^-U diLlU 

c $j> -^ 1 I I g^ j)-^> - ^ l 3-0 >lT ^1 3^ 0L1II 3l^>jl L5 i^ \ 3 ^ 

ul^ 

^jSai ljLiJIK 

3^^ ^i^x-aJI c kv^ ^I u P^ - J Lilli H 

•3^'^LJI 0^3^ 

3-0 ^^jla ^lUl j I ^Ul; Luj^ 5 L> \ I (jnC) .^j^.L^.3 3^-1 3c. (_)*** 1 is ^£I ^ 

.oijJI 



3 ^jUII ^Jlill 3 u^ll pLp .^1 jxJx- 



















^ iaLL i I^U 

*LiJI ^jA <AjJJ Jfljtlll 1.XAJ 

^UU ^Ul Jk 

ji * +kV* jt ^ 1 ulL> V 

^ J^J ^ cr 1 ! 

(v J£*l) ^jJ} ^jiui 

• ^ulyJ IjU 

^jiljJI 1 1 Jk JAj Jja 

J o/tf *U 11 j\±* J* \jji Jiii-J ji 

<kA € jA > JJ J • oL-JI A j L^14 

^ jStjl «CJ >ia-i A j J-^a 

^J| lf-> jJ J ykiu ^jjl (<jl»L*VJI J »l »Afc JI ^LaJJI fJ -UkJ—.L *-La 

.Jajla^aJI jJI oLuJl *LJI ^ Jiw ^ j 

iCtLuJJ jJUJi jljI^A 



*Vt oUJ 1 (V) JL -1 


^jJc. «ixL —j L-ftJ J <jjl JA ► lijjj Aju^ >—jJt Jali <JI wLi-JJ ~ 1 ^ ^il»Lo j ^kJlt 

jJj 

i 3jl 4l>> j* * lij ji 3 jl> > 

jl • *j*>* *j>~® / CiUJI jl^j* U iiUJI j* l*>* jl 

<_*>L*J 1 ^jC 4 ^aaII <jUaJI <\1 j .iiJjjl < > ^'/| J ^-i Ajl^J| J>^ 

jJ i-*oUfc> J ~ iij^JI AjljA. JJ jJ U-LajjI ji jJ y +ajl tLuJI <*iaX f.J*aj ^jJI 

*LJt Jjubu pul)l JaAJ ^J IjI Cjyu J ' Cm-V-I y J j-JI ; «Aj - <ljtjJl CmuJLJI ^LVI 

♦ Lu«ti Ajl j^Jl j*i jAi^J «^iLuJI -Uj-kJ ^Jx ( -\^J* ) 


ipl*il elysj/njii ni^l l jNI guLkia 




^jjlUl ^pilll L-Lfaoil pLi^l jxJx. 

















<-jj)il^ 4_£l jJI jl^-oJI 3- 0 L& 3 -^ 3 * 33 ^-* 4_> j> 6^1 i^>f, ^.lc. ^ui-^wJI L!}LL ^ jp ~s.~ 

L3Lk (3 iI pLoJI <3JjJ 4 ~n jlIj^ .4_>^pJI (Jj)l^k ^ 3-^3* 3"° 3*^ (<-j j) .< A* il 
d> I ^-SJL-ouJ I 3-° p LoJ I dL^ ^ > 1 L_S4 _j^^_olj_u*^M ^ ^ki 3^J)-^- Osmosis 4 _j^^_olj-u*^/I £^-Sl1Lj ^uA 11 

4-JlC.^I ^_s Ji M ^k il utlLLt^ij 4_Sl£.^I 4_SlU.IjJI J-^-J I 4 ^k i 1 1 *\ I ^Jl 

dLlj c£^J^j Qj t <t\W L!}LLi (S^ j» i ^ > l l JL>J-^ ^ac.jI 31 3^-^* 

pLoJI J_eu ^-lc. L^l^k H 6J-A Sp JJ3 3 - Sl L l ^ L5^l ‘4-j j) \ ^k 11 iS^C. 3-^3* ‘ 4 v 4 ~s.~ ( ^\ 

< 1 t K . \ <Ti 1 1 1 \ ^ l aa j 

pL ^ Lo Ijj^ <pl^JL> 4^ljJ_o 4j»_<>uI^ 4 \\ % \ cjLsLcjjuo 1^11 *>k~~ 3-^^$ 3-^°^1 L^Lk. 3^-3 
^_GlLcu_» Lo-o -33^3 d^kL &3 3-^3* 3l^ ^Lg dUj ^3i L^L^JI 

^ic.1 ^3i pLoJI sJu ^_a ^clUJI <31 3-!^ >Jj i. 3 ^ <i»l 3 *° pLoJI (_i^k 4i< ^3^- 4JI^_ii SjL3 

•£3^^ 

oLajJI 3 ^-^ <^3^i <31 pLaJI iiL>^^k*\I *^M ^l\\ ^ <-Q j?^-<-<■» VI S^iJI 3 ^ <31 3^ 

(. xl L 4 a ^ 1 ^ .~i\ f | \ 31 11^ ^ tA * M ((^ —- 11 1^3< j 11)) ^ Lla ^_S 6^ > 4 4-41 i«i a .1 

3-o 6^ J i M4" ^ dLlj 3U I^Lo > V 0 1 ^ ^ J-^ L5^i LS^ 

.^jljJl 3411 ^_a L^JLcul^j 3J 3-^ ^_HJ 1 «3 <±L-uLoHJl)) 4-j^-l^ 3^^- 


: L^i i) ^ l-LLogfelt i UmJ ^L^Jt <jt ^L^jV : ^Jj^J 

13 -^ 3 ^ 1^ LaLlj ^3^^ .3 jt - < - tj ^5- 4 *^I 4» t ^ 3 j l^k o» La^LoI^ 4_>^jlj 1 j^k. ^1^ 

3e^^^' 3^^ -ch' 3^^ (o ^j 3 j^) 

^_4 4*\ 3o 4 _»^jlj*^1 3i4^ 1 . 4_>^jljV1 <_A^4 -GlC. 3^4 4* l^i4 \ 4-4Leu 3^5^- A-eu ^1 ^Lsljl^.^/1 4_»^jljL 

(A 3< jTi ^ .d>LcLtu 6kA» 1 ^g—<.U 1^ 



33*L-1I ^piiJI ^Jl^H pLi^I jxJx- 










' i aI- - »tiU 



Jl _i jj *UI (A| A 


Sij jJtJt J JLA Jy* ^ V*~*.»l 1 iU 

jl»jVI w*Vli jjjtj jliOM JA 

y oe— j/vi JA-* o' 1 Jj- 

jij yi *JJk ^jl\ J*~o J jJ JLula.VI 0^11 

*ui jU> 


» I A n m I 

-J«jjV« Ji jlji >1 Ji Jilf •UI j\ -r 


JjI L«S L1L>jj jJ n-u-oj jLtVI ac.I jj Jjl aaLU 

LlUj ji L-aJ jJ no^Aj ft jAjJI uNoj jjjC 

# # ^ 

Cil/J' jL« jj LLij L i*jt IclLi ( 1 ^) 

«***) >i j 

^i)l ftJ^ j yA M L>wai 11 n A»^t ii l <<t * ‘ajJiLmLaJI 


i^uJJl 3^iuLtJi^il iU)i^^Li> Aj^xj 

\+*jU j 4j>t>| ^lilL jjl j »L*Jl> <xyAj <j y±j I Sui ft^U^o L-lS Sui 

A~* c **^ A** 1 jA? A tJ->A 3 j>» tA A 51 (* 3 "A A A**^ 1 

,ti> j 4 |c^mVI 0^1 | j^kJI £jl a**# jiiu I jLmJI j ^ jiJI *_i^lo f j *»L«JI 

^Jc. Ifj ^Li!l f jij JaUII ajIxm* ^uj . ( >LJj jI jl Lu^kj ^L^JI ^ w jaIai| l$-i 

jJic ijlj-JI Jja. o-»jJL -» <jlLj j) /l^oLaa—* ^£aI j <jjAjlJI <jja»VI <i a 

( ^ JSLkl^ jjljVI ji jJI •uU— • <-» l^JL^oul 





^LUI L-LfagdJ p-LpVI jxic A 4 

}W 


ipl*il elysj/njii ni^l l jNI guLkia 














*Jk*ULjljU 





ji ^jA JxijJl £-L~» fii Ji 

-v ^ 1 >~V» 


.jUI ^Jj VJ"^ 1 y 

<? wS^ -A^*' 1 i+J JuU OL' ^ J I AD 1 

ji ,*jc ^li k^zJl *L»Jl -if 41C. 

< 1 *. O^ ^ JL£» JU +j « Lax OL!l JLlJ w *' ^_ 1 44 uji , ij 4 -j\' 

•>'J! 



4*S^ you jUuyi ola. y £Uai 4-1 jj -1 

^ikljJI wmS^UI ^U. kijAjJI ^j3 Jl JJA <Lh «uj— j jAij -O 


jl« jjJI >< Aix-j^L njuJI ujJ-k OUij 



^^jllll ^LUI iih/ill plpw^l 











t^jb L3 jLuC JS *Lib. J JU ^ Jill ^ 4 -bll £LUau^£l i-CSl : 

. Sjl ; AII I JjlJI (JjlLojJI gJll^j-° (j^> I11 ^^2»JI (jSl^JI Lj-» fV s >2u ^J)-*^ <jJlql£. — N 

.J^jJt ^^^LLILujL ^^33 j <jJ^J 1 £-33 ^tj-^.^U <LiiLijaj — Y 

.j^bJI ^-Ljuu^JI obbjJt j (j^J^ b_3ljlal die. pLoJI —V 

:^b 4j^ctu^ll *L)LvVl jJo*t tXfjM 

Q * toaJl ^ J^jJI 4jJIUI oliSI jliJI (j-A ^1 — \ 

Jjj-ll (v) iJjJI <jiui (I) 

4-d jJI <jliLcJI 3 -y~ a > <1 U '-v ii^jjljJI <1 I i At II (jIIjlKJI 

:jLtui^l * i (LU^jJI) Ljj^jJI djLa ^,*inali — Y 

<jui( v ) jLJi(1) 

£ Jl (j) j£jl (^) 

: Jjjlaj A ' Kll i itij.maJI jI^aJI !jA tQ>5\"»1 jj£j| (jbjjiiJI ^jJI —V 

p 

<%2^l L5^ (^) ^ ^lj jll (t) 

<JLsl3jJI cit^pJ ^j^ <c.LujJt ^j^hJ ^ 

: j-L^Jb CiI jjjuxJI (j)l ^jjdl Jjjlg jIjJj <£jUl 1I Ijb^ La„u£ —1 

( jj (^) J—UJLJlJ ( I ) 

g-UUm ^J^ ^AjuSlaj 

i^jLxuVI J-L^ Sj-uu jCLds L^jlbj (j-A — o 

(^) ^1^-11 (j^L-^Lal (I) 

( J ) JL>*-^ (-?■) 

(jLuljVI j\ ui^i LuJ^ jJI Vu<ib j^Vi^nll c-uSjliJI —1 

<JUI S(^) <J^JI <illoJI (1) 

p 

uJ-^'( J ) e >>J.'' a 


^iLsJ,l cljjij/cLUJJiiElll jNI gjLhjQ 


^lUI ^lUI L-Lfaoil pb^l jbx. 












jotjiu-v 

Je'JsA* (-) 6*M') 

4±klj jlj^JI £jj^4 £tfci* sfi^i 4*^1 J>^ *>* —A 

: jA^j ^4* y*j CiIjaam 

<i£JI jJ (.*) jUji^Li fc* (I) 

v-^' . JL-JY* <Jl£j ^ >«jJ* Ji 4 j j 4 hLJ< jl»>' v^Sy j-i44 yUl* ^ki^J 1 j£-U‘ T ^ 

.1>Vl JUI fj^ll *3S1 -> 

sI^Ia <JLJ I 

jU*ilii~(1) 
UjlaJt LjijVI|wj 
AjujjJI <jjjUI <i^juVI ) 

AJilJl Cj^lJI IayAJ^y ( J ) 

»J^JI jl JaJI Jju ^ J*L\ —T 

.(T)^.^I^JJ(T)^ 

( T ) r*j ( Y ) r*j • jf**f O'-h- r- 1 -T 

. (T) ^lj ,^kJI __ r » j^iLL-J' ,i jS »JI ■ »•- £—» j — t 

(UJ^Jl) LjjJij .LJtj ^^l^J£v^JtfJ^'«>( T )<JjO«JI-.A-J1^LJI-» 

^iiltll *>aJLi La jjj* J^Li oL«£j-*J' *Jfl <1>^ t» 

.<j*ji iiiui viu» > ^ rf iji j.uji ^i jiii -i 

Sk*i*y ow jUiJi > | l^*jj< OWjlUH > jy J;li l ^ 

,^WU JLtfl^ 

•j*kll ^j^t«Hj ^1 ^>1 <jl</ jjJjl jjj»l V 

.^»JI »Jjjj ,U-U' ^ jl»Jl ^ jrl jJk| j» »m i — ▼ 



JjjLUI , iu>ll .Ua^l fit 











i A-JU’ 4 LLwV» ^4jili » LJ>aUii JJUj ^UiUji J3Llf» A ^ 



j^ull l * ^aLl j .,.uS^ — ^ 

ijp^iOu 

^w iKM l| I J^jJt <ia^ «ii jju — ^ 

jSjl ijt ^ OA.I>JI f jJ« ^ f jJI J* 
i j-»i jjJ) »Jl» ,>• 

LLJ^jJI >jL* i ^ jJL -T 

Jt i-H jJI ijuJ-iiJl jl^/AJU a JJ& j£jJ» 

^ ^i_> ^jJi Li .<i*l* 

Jj^lj 


' LJ ^jJI s j*i ^ joi!^ j^i ^ 4—^ It ^jJi j.a> II U j V UJ jui^ l^.Li La j 

•CJUI > jr j ^Ul U . JY:L- l*£^ J JiL- <J&]1 - i 


I^b Ufr •>^MiuXi jJUi v ^ 

jUI - ^>111 jUI - jvUI - ^.LJl >111 


. 3-bi 1 j JLJi ^ «lt< j fLA 3-J112 9b jm u A^ 


j^LUl ^liii sOuaU ^Jx 



,pl*il el^Aj/nji mi^l l jNI gjLhja 












iLSI)l a ijjij i *. SjUJt 
2 pjt uLutS^I Jt ^Uu>Vt 



x^j] ij* l_^ i_JUall oJ^ ^jjLJu J t jl& 2ul^j 

♦ iLpJI ljQjIS^I ^LfagjvVI uSjjCu m 

♦ j* jJUl ^ (jju L4-U cjbLJJl jAll *L)L?6_CLut jjmjIJ* ■ 

* ljLJJI ^ ^btuVl j£ju ■ 
^4 JSCJ ^Ulj ij^ctji ^bfc^aVI ljLLlloS^VI jjjuij ■ 

♦ 4jjt r^ntt 4 rtjitl ji slbLLJl jt r^nt) JLluJI JLa-ul 4jlgr mtf j ■ 

* ^uSoLUt JjtUl j'“*j ■ 

^u a^ulU *Lfl-dltj i 7 cuajJl jruJ-tqJ m 

X S jl ^4 L-LUUJlSij ■ 

iLuu^jdl ^Lciijl J^U 4 -I 


♦ ^ jjt mutt - L-J 

^U^jjl jL^jJIS - rt l-cjS jJJl jru laJjJl --^ 

( 4,bfcIuVl i-jjLjsj ) ^ljQJJI ^^^Aifcluwlj i-Uj^Ul - ^ 















' 


m 


) 



f * 

m 


4_Jl ^LvL^j ^Lu^yi 

^ic. (J-qjlj <jlj-uLLo <_>L^JLlu 1 L$J (—11 i«t ^ I ^^sJl (j^l s _$-^ j^I s jA Irritability ^jxil I 

(J-G jJ ^icl sJ-^J <C>Liill ^-3 *Ljlo U.(jlJ) ^ II (jxil .<GLl^ ialsu^JI 

.^jLluj^m <jl^. ^u<j 1 


£Lull ^ ^Lu^yt Vjt 


: (jjUm+M ljLuII wLjbe-ujI - ^ 


dS Lq^ L$J>Li ^ Mimosa ^<jl^JLujuqJ I c.w < < 11 oLaj oLSujj (j-° Cw»aI dU I 

dllj CjLsUj^J I j_lILL|| jSJLJ (jl CjLljj^J I ^J-O LAjjL^J Lo ^ISl cJl^IjLJlJ ^ 1^_>L-^I 

.6j^J_» ^-IJJlJlS ii j^J I J^JlC. pLl^J I 


Lo IjLi ijl^-llLj <JaLjjjLilo L^_jI o<a^ !iLJ ^ 1 jL^_j 4i * << o 11 oLij oLiuj^ o-^lj dLl 

. j*<JaLau dlLlA <jl dLlj . Cj LLj j I CujLSlI (JjlLII (JjlsI 



* 


* 





(5^jIUI ^LUl cAu^ll p-Lp.^1 jxic 

t 9 m / i' 1 

i 





^L^l clysj/n iii ni^l l jNI guLkia 













<j£J l ^ ^ > a I I ^Li jl - illi «IjV*aJI jp»L»*l jit ji j ! ^ ^jm JS j « »*" tj 

■% 1 >U^ {j* ^+k im4> I 4 'hM ,JS L ]a^ l jjL^k <JUj I OjI+J j L+ A» JSJ \aJL»j 

J**i j 1 .( \) JLL* <i-jjj ^jl j£ iu*U ji ^liU i^j^j 

iijlHaJI wlXjjJI j^kij j jjlsfc all i'tj w> a ialjVI jjLa-JI jkA-u *L—*Jl 

jy^iiLi Jl I4jl ^-I jj J—olLaJI ^LaUljVI I~ j ^< ^k. i| uu« 

1 ajjLa^JI ^J| «L*Ji l+aa ^ jraLY-* <^jUJI ftjLj ^Jl jjJjj ^VJ»JI jl 

> ^*1 j|l Jl jj yAJ »LJI lii»> xt« If-SJ J jAi< j 5 

>-i«jaVll jja J^a <*.-1 j Uj r lil*VI Jj* Jl -i.«a J l LX*. jJa. jl j-* j jj j 

2 *0-4 ji ^- 1 JJ jJl j^jJI wJlti L+J J ^ ji*-H 

Tropism 1 «b*li¥i -t 

^ 4 i »I^V»VI <a1a^ ji J> 4 o oLijJI ji Ujj^ j^a l^Aurf Uj ^-L^)/l ^Ijil jjS*I Jj} 

• iiij ji 1 iu^jUJI J O J>L jJIj «• j—aJlS <l£na a J-al j*J a ***** j jja)I j J^jl yka Jjl _jjjJL-Jl 

jlLu. ftLhAuil fji jjjhJI j jLJI ^-»u*L*. ^Ic. jL**la jjc. a j J^l jjJI a oil Qi ij jIaj 

(LaltVI 

jafti jL lui jSuij 

Phototropism *b*Ii¥t *i 

a jjL <j J»fcAJ Jj^lill J^a ja j ^ak*y ( jjc ^Aaa * la <j l—IS > .a L^aj 

a at <S jSlj »J^AII l| 1a uijj <a»l^aa -j-a 1 ji a j J> .^> iali A-J ^ILaa jlLi jj Li^i J^lj ^L^JI j 

•ftf 



<a* Ij+JM j-mJ' *>-aJi >JU j A —H <>>| ' I* I Jk-i 





^>UJI ^OJI, Aaftll »UJ^I fit 

% 


















0 

* JjJLj J J V M 1 4U< X LA Jj Al <^*iU jLJI ^1® »i i I jJI LIS 

.(T) 

^L—Jl jajU jAi j^Lj jA »UojV^ j 

jL-JI w^jL^. JAJ ftjLj ) l y~£k J1 j±+AXA -LkJL-Jl J J..L%JI J*i 

( jJUaJI ji ^Alll j • « <^l j**Jl ^jL> t Jtrtll Jt JjJLjJI 

jj^JI « ifJLj I jLJj ^Jaj j**}\ I jji yuM Lt jjU j 

*•1 vViVI <£>afc ji jL*Jl 

< ■ Jl^ j JAJ A j-lLLaJI dJJI J > M*i'i pLalmJl f LL* 1 -^J JjJ 

jiju ('T) JS-i jlij-SJ1 ijjlJ y j^JI ji Boysen Jensen 

(CftUt ^ja T — N J <u4i cx jJ 1 jj *aJI u^L tLaJJVt OjAJ 

ft jJyLft* IfJlllLft I <£.jJ}iftJt Cftill ft J lx. | ..LaX ft jJaJI ftjsA Ci£J J 

.(^ i J Ji-sl I 4 *i*V» S*C jl 

.»LaJl JLa Jj l^JI > Uii^, j**JI UL jt UUI :. 1 .^» I jl Li 

J^VL^JI ^ jLijJI ofclL*> ■ J LjL<*j£ IjV>* cL jS ji ijjLU —iVaJI «_»i jl ^JfcJljJ-uj 

» *.l .j ..X j*)‘1n ilj.n tjj ^ a ,,.~. J <11 4II 4 ^jj.rtll “yk jLtjJI »L‘i«m‘i^J lfJi£J j j ■» • 11 jJ jjJll 

. (i.'.Ul-fc II jott Jjjji y L. ja-i. Li j^I jl jjo l «_I» ^»Laj£JI ly *-m jc. ji j ) Auxins 


<▼) 


0) 


d) 


(» 


|| 

r*y* J f 

Q 

<\\ 



f\ 

\ 



\\ 



j* 1 *** \ 






1 »■ 




V 




f 

1 



•jl •LfejJYl j-li ijUj—l (y) -**AJI i** •'■'■' 0) 

Mt jl -ISUUI iti » J.A H Jj.at 

I**.** 1 * 1 

<0 Ji-i 






-**** J-*X <▼) Jfc. 






















IJui I » J—flJJ jJL-Jt jiftJl yau JjIau ^yt 1 J L \ t • y + **\ • yaJt *LaJV^ 

*^jLU j^JI i-iVaJ^ cJ ^kjLa. J£ ^j n«iiU^jSkjVW ^ 

wl^Afc oii ( 3 ) JSLl Vent «^uii Aj j*u l+*»* j^u u jIjL* *j£ ^dL {j* j 

,‘>A*jLLi ^lc .aj j J.ai /^ *(^ *) J£* k ~ * a—U* i*L^y aai y w-*L* ^ Jli j^J! » ^jL 

Wilt jja[ »Laa 1I ^jLftJt ^ |Vi J — — ^aaj . Ak i jAft Ak U.^i 1 Af a< jL^Vl ^ 



^M*»> <*il fii jL L^) 
*y~u j-yN ^j^j^uU 



•/*-* i* 1 **«»* ^ W* 

>** Jk j* *Jk* L* 

^ <0*i (•> J*- 



,jA^LiM ^ ji JfSji I jji^ ^li ftl ^jaVI iaiaiJi ylk^il w^LaJI J* jJLHuj 

JfcH jt Akt a11 k>aJl jMftj ^Aii| ,^4xvi OJ <x» «^ 

w*jL*Jt ^Jj ft ^.a!1 <al ^ ji «dli tr UL»J )(y - c ) J£~* a^LJ* 

,A .njj wi Iji - j — 11 jayu |J <*l •liLki I I. kft^i fJkJI *ii Jl«j 4<k Jiftjl 

(^.®) 

ftj.xftii wftftLhJt piu^jVi jr>;: * ^ . ^ 1 ! *jjLJt cj yu jj*. a-' i j-a s j*** 

I jji LNL^ iJLUl—•! Ajk jju ^LaJl ftxA LVOUftl—.* ^Jj jjJn* L^ft Ajc. ,.ua Jt «*uL»JI ^J| 

jLJI jA^uj . yai jLJI > j .ftftll AA^^ftJl ^gilaJl aJILTi^I Jyi yilaJi 


(^^jllll ^lUl ^Jiu/Ml ^Jx 


















£_JlOu> 1 \ i I i jA^J t ^j-° ^-llkoJl c—uL^JI Cj 1\ v \ jA^aJl Lot 

IAJlXJ jA^Jl *vV* * Q j) o\JI ^-3 pLnk,cJI ^jljUJI L^Lk jMii m LojlIJ (_xkL^Jt IaA L^LkJl ilUalxul 

.((t-jJLuJ ^JlJuO)) — jA^JI ^ O it i\ J p J)-jLa11 ^j£. 


p p 

jA^Jt L^Lk <JUkLuj^/ j^j^Ut CjLkuuj^jVt (jL» 3 lxJIj jA^Jt c-i^Lkk^/l IaA j 4 M h \j 

p ^ 

A^ oLksLxu^jVl SaLj dlL ^lc.j «jLuJI L^Lk <JUkLcuV j^j^Ut Jj^jkll IjJla^ (J-iu 


.(jLJI L^Lk <JUkLui[ Ij-Lfl ' ^aJI AA3^Jl jA^JI L^Lk <JUkkuj| J-koui ^_UL^ 


Geotropism :<^A/Vt ^bt^jV! -o 


^VTnO <Juukj^/l LljaLJ I jJfc jLk jH^_oJ ^lill CjLajJI <_>Lkk_ul ^jukj^/1 pi W»^L Ai 

p p p p 

^Ac. <_»^pJl Jiu-ul La j)-oC. i jA^J 1 (jl c_i^^ 3 i_oJt (j- 0 ^ < Lj-ic. Iajjlj ^1 t-^.A) L^G *LiHLk)l r -1 / ArV 1 

(p j).jJkll ^j-o LjJfc^ pi Axil Lila Jiu-ul *L^h.Ji \ jA^JI ^jl <^Ac.l 3 ^- jUJU ^ (j- 3 ^ 

^Ac. *Ljk)l ^-1 l p V Ji-ujl ^A[ jA^aJI <jli CaJlJ \ xs*i\^ jn i^Yt Alxi <*^AaLk jx£.jAI ALL 

-(_5-l £ -1 cs-lljLuaJ' 


^■lc. I LuluIj <LuulJjA1 J)-Q.l 1^ . pLJL fclAko *L» \ JS*»\^ jJAjJI (jA* % CxJlJlLujI • A 4 J "V j 

AJ^LujlJ ^Lt 6AC. LflX^ 1^ ^ 1 — ^ I L 5^ jALJI ^A^ t^ < ( - j^ LUJ l L5^1 LuluIj ^A"sJ 1^ 

jA^JI v-ijia ^adlki LoJuiJ ^c-j — ^) 1 <_uALaJI 6 L^jI A ■< A ^^-Ll ^-l[ P L^J 1 

p p p p 

r t ^ ^ \1 < ^ J ^A^J 1 Lot t f t ^ \ t*sf 1 <u\Luu CjLljLsjl-ujJ 1 t dllA uto^ .J^cut 1^ 



^^LrJ,I cl^j/n iii ni^l l jIaJI guLkia 


^ jjLlII ^jLlJI L-Lfaoil pLik^Jl jxJx. 









^LalaJI J_i£. J) II ^-Oij ^j-iLiJ ^g_H Lj^^J <jl Jj-U, La£ < pi ^.VlVl 

• C> Lilli J) iAf, ^_9 CjLi 1 

^-a ^_S ^.UHjLj <xj>^a Cj1\ \ ^LJLjJaJI ^-ujIjJI ^ iS >^Jl ^_S O Lilli Lajlc. 

£_t-a^ If. ^)^-1^5 J 3 i n I ^g-H 1^3 ^g-lcl LS^i ^^>l^Liuo jLJI ^.xul j 1 jJ t^J^-ll^ ^ 1 t a. .11 ^Liuallll 4 _clsJI 

L»^Ll L» \ 4 n m j,.lrJ 1^ jLuJI ^\h ^ 1 II (.^uLiJl ^_S CjI n 4M*S^V1 ^IjIj LdLs 1 oLilli 

pl\^k*J ^g_H La^a ^^ixJI .mil L^Ll £jx> j-J^I *L^.jJ-> (J v lal * 1 jHa <J ^ U m 11 ^c. L> mil 

>£(Ji^3L> jl^ ji.L^J 1 ^g_9 dllj jii’Nf. utj^k S'J ( ^ I — *\^ J< m <Ju-OjVl <-Su>jLiJl J-cA ^^glc.1 jLuJI 

<jls jMii <^1)1 O-S^-II qL> i ajl 11 I 1a <JLLlxJ j ^-Oij jj-o j,.wU Lr lixJI (..uLiJI cjll>Ljaj^^Vl 

.4 jiiI ^gJ \^ 1 c_S^Ia pl v^k \ 1 ^g_H (_£Jjp La^a <JLLHujVI^ J) o\.11 ^g_9 ^j^-la .11 £t_ia_cuJI Li^Ll 

Hydrotropism j^Ult ^beojVl - jr 

jjljLcula Lol^_3lQ ^ j^ ^L^.j-ll j^j-a ^ ^ V m ^j-^Lala ^j-»pl-^ j. j iA^. I: ^ 1 j ^ * 

Lai < ^ I — V^ J£_iiu^.UaljL JjVI pllV I ^g-S <jjlll (JXIJ jjXjJI > Lx^-i^ Jyjjl C<-SL=sJI <jjlll ( j-a 

^jl JJ&LuU ^.Lil SdaJ ^j-^pl-^VI I .iaA3 <Jlj 1 ^_g-lc- pLaJl ^_j uluS ^> j — V^ (J*S <m > ^jLiJI pll^fl 

La^_oj ^gl^Ha ^1111 pIl^M Lai t<Ju>ulj^ <\ a vVt 1 11 c\ ^-alli <J^*^I P-I^^M 

.cLsljI^^. ^.lc J^^.^_aJI pLaJI 




IV) JgLi. ^>LJI «LauuVl 


^^jLlII ^gllUl ^-4^11 pU^.^1 ^Jx 




















pLJI jl j<mTiI ^jLull J^^/l plkVI ^-S pll>J>l 4 ^jl2lLujloJI ^_aj 
^-3 6 JpLj^M L5 ^ pLJI JCT^i pL^I LT^ Jj^-ll pi \^\\ LI <jAaJI 

^-3 djli \ uiK^'d I Ij^A^ ( Jt.l'^jl pLJI jLluJljI ^^1 iilJ j*AC <Jl£. i_t 1 it M La pLj^fl JauLU^ 

<JILLuj^I ^_s VI i_uLJI L»^Lk jMi<<~ LLu 6L>^Lk <JLLLujI (JU *~3 pLU <^.1 j_oJI jj^JI i^uL* 
. ((<—< ^ ^-P ^L qV>^)) j,.L>1I <jl IjJfc ^JJLA^ <pLJI jA^JI pL^jl u^<l< La J aUIj 


(jltttjVl ^yS t LoLj 

Nervous System & Sensation 


Nervous System * 0 u^ttjl^lt 

<L3J_» LjJLfcl jiM*) ij ( jLa^)/l j\ my I ^ v CjLLsLluj ^.3 ^JlII jl^aJI *s.~ t 

<Jauuj| j-i Cj 1^ J)-aJI Jp^la ^j£. 4_iL IJ ^1 4_L^.jLk CluL pi ^juu CjL^JjlaJI ^JLlUj 4 I v mj dLlj^$ 4 jL!L» 

2_o 6 ,.k \ L £_a j-tiiLo^ ^Ij jLikll ^ic. ^jLaj^/l vI dlJj^ l^J <_>LjLuj^/I JL2lLi_uVI Sj^_^.l 

j-p ^jjLuJIa Ijj& iljjkAj Ll»Lj ^jLuj^U ^LIaJI ^11 LL^.*3 <LlL.IjJIj 4ji^.jLkJI <Gjlu 

• pLaJI jjJlJI jL^ 

.^jLuj^/I ^-3 4^uaLk AjjLSiJI d-sLI jjl^JI ^3 jj)JkLll CjL.jJ <j-p <L. jj ^ i<Ti 3 1 jl^aJI I j_A £-!l» jJLlj 

J 1 Ij I 

Central Nervous System (CNS) ? >4) U ur™tt Jl^l) A 

jJll I ^LkjJI^ ^q-oJI^ ^LjJI jl^aJI IjJfc (J o ^Tj ,\ 

Peripheral Nervous System jiah u umrtt -Y 

. 4 i^i II ( >1 i>^>rSfl ^ 4 /\ II ( >1 i^r^fl /\ <T« \ 


Autonomic Nervous System: j 


\ r> i ii S ^1^ jL^JI Ij-A ^jlulSlj^ ^.in^H Ajjlj^UI 


li^LuksLJ jl^aJI I JJfc -LlJlJjA 



^jjlUl ^aLUI L-Loil pLi^l jxJx. 



^^LrJ,I cl^j/n ia n i^ 1 1 jNI guLhjQ 









Sympathetic Nervous System t g jUx^uJt jL^seJi -\ 

j)-u J 1 £jA 4 \\]n§ 11 4 11 4 $W\ e\ IL> 4 \ \ is~i* II <iLJI (J i s^T\\ 

Parasympathetic Nervous System « ij jLLujoJ jLJi -lj 

• ( _j^J) t mJ l ^LLiJI jj-o j » 11 4 ^_i_usaxJI jl^JL <1 \ \ jII <iLdl 

p iA_i ij l _ s -4j <ij i II ‘U-LLJI u^jj i_j.ll _jo jjV jl^ II I oljj^o 4 -puI__>j j_pij 

Nerve Cell t 2 Lditll 

csS 1 y ^ \ I 6j la isi (A J< 4?< ^ 4 11 II ^LlL^JI 

: cj-° uj^j pllj 

: |^lo^ - \ 

^jJI^ Neuroplasm ^j^L> j )~\m L^_> !•>^\ 6 j_»jIL«ujlo Si^Ic. s 3 

< (J-ujlj CjI <JLsl 3J pi v > v-s> ^Ic. <\ \ \ CjU v >1 ^/n<n <jLjl 3J pi 4 \ \ 1 ^-1^. ^ j)~ \ 

L£ .L^JaLtxu pljal 4 jlL^JI <*n 1 (g~ i plj£. lf>\ II 

* ... ^ U I j£.Lo ^ J A. 1 "«*v 1 J} L>^uAj jl^JI (JiLc pi 4 juZxX JI (J^ <uUJ I 

( I) 

: A -i lie Jt ~ V 

Dendrites * j>JJt - > 

^ 4 < t 1 |> f U ..<11 d -N. 1 , , , /\ ^ ,3 1 I <ULJI ^ 

^ A ^j| ,4 \ \ tl 1 A \\ 11 ^Jjl^lLlxjloJI 

(j£- ^JlUJI ^ii-v ^1 < > \ x^nx. ] 1 CjI ^ \\ m 11 

.4 i-LaJl (J^-^ 1 i A* >^3 l^_iu^Ja 




^lUl ^-4^11 plp.^1 jxJx- 























mm.-*: w 


( ft w It 
tarynm 


Axon ; -Y 

c_9lU_>^ 4 11 J^"a> It <LLslUI 4 l If. ^ IK ^ ^ILo (J-° S'^ ^ j7t r>~ JJ3 6^) l t*S <LjLoJ)iL»^IljL-uj 4_llJalLuj l^_A^ 
Mylein r. l^;l l j^JlIL c_sMi.ll \1a Mylein 2)jL^ r I ■ 4 j\aj SjLo j j^ ^1 1 

^jJI ^LLill j_axJL 4 Uj^ ^ 1 1 Schwann Cells 2)1 j-^i. LMA^> cJ<_^Lk LMA < Sheath 

_KU^ Nodes of Ranvier j jsc. ^.L c_ioLslTtAMl ^ 4_dl^Lo jl*_d ^^Ic. ^Ks7m 

^j)^.<>11 ^(gT m Neurolemma t11 pL<iJLIL> *_s^C 2)-^ liH 4 jLlSj 4_suJa IA-jJ 1 j_oi_lL> 

4jl^ 1 1 ^_cxjl^ 2)-° Impulses <jy^x 11 oMLjuluJI j j^ ^1 1 Jli^j Terminal Arborization < u_i ^ oLL^Ij 

. Synapse 11 eKLilJI <lklo 

J_Jl£. < i\ AsTiX 11 (J 1.1 1 <dL> 4 _LU_oJI ^jl JzZ*.^ J-S^ 1 2-& 

.<JjjLc SjLo JU>“| 4_9 lU_aJI 

4 m ^*11 ol$ mmII cjl Jj^.1^ 6 Uj! ^_S L^lj ^_aj ^ \ 11 ^Jl JuujJI (2)1 4_iaL^M-P 2)-^-° tJ (3 -1 “ UJ Ka-o 

(JslIj J)^.<>11 Jj|^2>Jl 1 r> m > < 4->^) jii 11 J^I^2>J1 U^ 0 ^ *} jl^*x II 4_dAj| ^.j.uy ^h 

t x^>x II eJ-tLtxiiiJI ^ 4 _sJl^JI ^ l.\>* > ^ tII 4 m \rd 1 

: 4 t .u i nj jd^jl CMli <^\ 1 $^da^J Ljlaj 4 1t ^3t II LiM^JI p ^iVn 

: ^ i UMb* -( 

♦♦ *» ♦ ♦♦ 

Sensory neurons: 

(2^ 4 1 1 u^TiX II CjM 1 t JUX II (JSlIj LM^JI A sXA 

(£J<. J-JI ^ \ Jt^TiX II J)l ^ II ^Jl^ JLjlSlLujMI pl jAf.l 

-i-i 

Motor neurons j 

(2^ 4 > t j.^% II Cj>^i 11 xu II J-iuLj LM^JI 6j^ ^.j)s"i 
4 _»L^JLujMI pi a Ac. I ^ t j.^i% II 2)1 ^ >11 

.JjiJIj C)M11^ 


jy+* »Uj - 




♦ 


*•> 



U\i JLi—l j^ t <;djsc. 

• Iyjl 


(5^Lsdl fljjbj/djjuUAiZiJI jIaJI ^ljUcuo 


^1111 cit^iil pU^.^1 x- ^ 1 


«! 
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< V% i ” 


- 



Connector neurons ( iLLajl j) 2tLa $a 3^.,^ Li 

.< ^ 1 1 j d . ...^ il L}UJI <_}j^_ 9 d SjIjx. ^jJb 

Neuroglia *\jJJi 

L^jLsjJli^ 4 \ \ is^x 11 Li^L^JI ^.1 4M^1 *tiLu*3^L> ^ \ j,s~\r II ^ \ jm\ 11 Cjl-j s j^u& j ^yc\ j.A 

^ ^ ^.Lujl^jVI ^-ls J V Q~~ ^nj I pljAJI LMjLj c_S^ 3LA Li^LiJ I 

:4_JUI ^Lj_ujljj^JI eJjUijJL 

.^.LufiJI ^ \ 4<iVll (J_ojlj o4 \ \ II Li^L^JI ^.c.Sl —I 


. 4 \ \ iS^r II Lj^L^JI (J_Ol3Lj — t_j 


Aw ts^r II Li^LkJI —_2k, 

Aw i^\r II Ls^LkJ I (jA* > ^-5 <c. j)J^.^lxJ I CA^A 3 ^ is^ Lujlj —J 



u l-u£j3 


^ \ JfLii ^ (—\ j 11 

< 4 \ \ is~\% || £ja <Sj-^-\ a 

^ 7 J ^ 1 v 1 1 c j^° c_S^JL> 4 v v .i^C. Coj^> (J^ 


0^xalll ^ (jj)5LcJI (—i 11 

.<_»<jlC.^VL» ^.1 II 

A-o jj'sTi 4 11 II q 


luj-aA Jl ^UVI ^yQ <£, Jj S\~y A 

. ^4.4.1s.I ^*^0 L^_> K ^ Lo^ 1 ^ \\ ^ 

£jC. I 1 (g i Ax \ £_o JaLA^^j 

^4_JloIsjJI^ 4_sljI^»JI L^UJI 


<\o ^lill ^jlill ^Jiu/Ml pLp>^l *ls 




















Nerve Impulse : 0 ur-nttl JLu^J! 

1 ( j-o t-jLu^c.^1 LfrLakk <JLujjJ 1 ^ic. jLuujJt ^juj\ Jlkj 

P p 

pLlAc.1 <j-°j ^j^j-oJI ^ 11 jl^JI ^(JLlSILlu^/I 

9^ju^jlII JLloJI SjuaIo jj[ ^ Ui 

i_a£. jl^uk <_uL lxvJl*^ Ax AjJa O Ik <-uL>j-ft^ SjJfclik ^ j-A Lo {JLuujlJI jLSjkl 

<LlUJI ^ic. i-t-^L^li SjiaJ ^JLlk (jl 111 4-ii.uAC. <iuJ ^jAJU&A It JLljluJI Jjj-a OC- ljJ^j Lo 

. O^L^. £_jjl i t as\% 11 

a \tII <uUJI — I 

. Lo <jkk Lodkc. <JlJuu^jlJ I <LlUJ 1 OJv’i L5 lJ I O 1 j ixjJI — c-j 

■ 4n is\x 11 ciUVI J^Lk. ^ \ is^r II (JLlxuJI jLSjkl AaJL& — ^ 
.L^kJL^ a *\ II ^lLlLIIjI a \\js^x II a ilk 11 j ^*2 >.. h-i\ —j 

. ^JjL-t^iaJ 1 ( j-o p^_tlu O^bJI <j-o (J^LkH -uj 

Jkli - f 

A \ \jl^x II A ilk It £jLkJ Jk.lj oik ^a\ <Luj(jJ die. 

p p 

<uUJl Jk 1 jlk *«^lkL5^ I dJlkA ^jl 

: ^.LLo Qi^ 

^j-o j fi< i jk^l *LiikJI jrjU. N«i + ^j).-^aI 1 oik ^j\ — 

. SJ-O N 0 — N <Jl 4-okj <UlkJI (Jklj 6j-»^>k 

jLkJt (JjLujJI (j£. Sj-o 4 l Ik. 11 ( Jk. IJ K + ^ I £j\a — 

.cuLJL L> *a i | 

J vT> ^jLLJI LAj_J^^)H (J-O j vVs > ^JlJuu^lJI <JlLLJ 1 (Jktj <jJLuJ 1 Cilk — 

Cl jjlkJI oik^$-> 1^9 oliikj^JI oikI 


*f *f -f-^4* +++ 


ov> 


cl^j/n iii ni^l l jNI guliia 


^jklUl ^klkJI L-Lfaoil pLi^l jxJx. 



















4_l^.^_oJl Cj1A^_ujJ1 (JjIjG 4 V t .mO* II 4 vl*>k II (Jdlj 6J J-JI <_JLcuJI CjlA^->V I 4 V ^ — 

jl^-^^J 1 i^ jQuljll * ^ > t II <LslL^JI t _Jdlj d*lA*^aK~ c\W j-i£- £-jj^aJ 1 (jc- 1 — 

4^1^11 cxij ^ ,.^-^Jl ^uil 3 jUI 11a jiUj Electrical potential Difference ^j-dllJI 

cJ^ a ^.lLa V * — ^J14 j1 I j_a 4-q-jl 9 ^uLii jAc^ Resting Potential 

jUJI <jIAJI ^Ja_uj du^ (N N J*\d ) Polarization c_a jx^ <JL^ IAa ^ 

.LJLuj ^LJjJIj Li^. 


:4^ \ \\ 6JlA <_a 1 Ua~ 4i>VI <JU.j 

plAIll ^ t II pLulaJLa ^.j) \ CjIA^jV ^^LcuILqJI j-*£- <->jLslL^.V 1 4-ijliiiJl — N 

Sj-o 1 * j) iS\ 11 olA^-iI £j£. ^^.jLAJl I ^.j) v iiilj^jJl olA^-iV 4_>jliA 1 4^.1jJl 

.<Ll^. ^_oJ I 4 jlA^Ju 1“°“° <-SlLAJJ I U mi 11 ^-lc. J} 1 Mitj 1 d)lA 1 jdLujU J 

<uL>UI <U^llll ^_l£. <_JLuj Cj1Al2^_lL J .<_Jlc. <Lx !uj^. lj)^ 9 1 CilA 4Ajldo CjIAjA^j^ —Y 

.Cl CjIA 1 <iLuaVl-> ^ t 11 pi iiii 11 

IwigJ ^ t mi\,11 CjI-jAJ 1 ^Ic. 4lAal ^s. oi 11 ^_a l^^j ^pJI J j) \ jiilA^ jJI^ ^j 4^)11 CjI ^ ^A^ —Y 

CjlA^_»l ^l^pA Ij-A <(Jl V Mill 4 v tVtll d^j^. (^A^. duJl JiUI ^j£- j^AJ 1 

^ \ U" ii t~ V Jli\ j) <-JLJl oldAj^_J 1 <^.1 jJ 1 pLdl pi iu» 11 ^-oJl ^j)\ ,M<tj^ aJI 

^J ts~* \ Cl" j^J^Jl olA j^\ dlj£J 4 jlo <uL^IjJI <Ls^llll ^a ^ j v <ll 1 ^ 1 pi iij» ,11 

.cJji C5 1U V * - ,-^-->11 (jji 

{luwLuJu JJLc, ljJl2*3 I -ui 

4 >1^11 pi itif. 4_>jliA ^_a CjIj-JJLj .L^_jjLjV c_al^ ^A^_aJl 4_u-t-aaJ 1 4 _sJlAJ1 jLjA V 

£_ajAj^ 4 v 1^ 11 t Jd.lj J^jJI 6 j_slj^ Cj 1 \11 oIA j_>l ^lidl ^Jl_ Lol^ oIA^j^U 
.4_sl 1AJ1 pi luf. ^_a cjI^A a ^1 Cj l^-o^ ^jj-U ellj^ . 1 ^ >^ilA1 CjIA^_s 1 <Ela ulu^ 


^AlAJI i^u^ill pLp.^1 ale 









j+L 






IT 


♦♦♦♦♦ 




-V-+ + + +++ 







JU-JI JUlit MT) 

^ ^ II <A*JJI JXa ^1,^)1 


^.qfCA <LlUJI (JA. jA ^AJ I 4 _l^ j_oJ I CjIA-^xJI <Llo^ 

p 

<LlLAJI ^jLk IAJ i<jJLuxlt c^lA^ j^/I J£ <JjL*-oJ 

Cxsj ^LlIc. La ^jxjfCc.^ l^.lA. I j_> (jj^S IAI Ll^JuJI ^jJLoj 

.(<-IjJI 

<LlLol£. <LlLaJI oLiiu ^1 SLLJI ^lc. 

jji Depolarization ^LLILuj^I iltjl p 

.cJji ^ 1 * + 

w> - JUmlt JUilijt 2 LlLj£-^>» 

:<L<_u^jdl u&LJVl 

♦♦ ♦ ♦♦ 

( j-o SJJL>J 1 4 qIAi ^ 11 4 i\lallLujV 1 illj[ (J-A3LJ 

JAl£. £jj^A ^ 1 LoLoA 4 a_JuA CjIjJJLJ l^-Lfl JlA 1—1 II 

p p p 

JL-cJI ^ \ V xii ^ ^Lul-i^xJI <uLJI a ii i\.s 

^ ^LLSjuujVI JlJIjI ^j-a lUjL^LjlA ^-lc. jTn \ ^ \ i<~i* II 


.4-JlJl xs\x II <ijllt J^La ^ic. I 4 AJIj[ ^Adj£- 

:iLcL^Vl i tf ^ 


p p p 

J-P>Aj j*j) ^ II CjIA 4AuiAliA 4 v \ iS\y. 11 4_l 1AJI pi itiC. JjLAj 4 \ \ r> 11 jjALj (JjJp ^— \ 

p p 

£xSj (_^l 4 ''~'~ 'I JaS <L3jLloJI <G->jlAj ^jJ| ^yj_uaaJI g.1 nj» .11 J< j».J) I mtj^ jjJI Citj £ GjjL£j 

.^\J\ 


p 

4-Jlc cul^ Lo pLiiJLll ^ic. l^A e\ 11 j_i£. ^AI j_jj^aJ1 AjLcJ dUA — Y 

Jl jj) ^jLL5Aj^[M11 Aj_aUa ^Ajj IAa Repolarization. c^LLAjuuj^I Sj^ 1 ^1 cAaj 

^1 AjjxJI jaA £y >j (cJji L5 llo 1 4 + ^1 cJji L5 llo V 4 —) £y> Depolarization (^LUAI^^I 
j^loj JiAlJl <JLxiJl j Action Potential <JLsiJl,dJA (cJ^i Lr llo V* — J 

.Nerve Impulse ^y^>* 11 Jljinll jl JiUJI ^JljJl ^ 11 ,.^111 ^ 


LA 1111 ^j-O * , * * V 4 , 4 4 N ( jJlJ JI jAA A J-Jl-l^lS LAuOJ SjAlLI AjlA)/1 JXJ c-J-4^xJI ^AlJlJ — X 

j-o^Jl j I ^LALo^/I AjAiu AjAiJI <bAjfc ^ouluAj <A cAn Lo^o jA^-o ^ v^.A iin*j 


^1*1,1 elysj/njii ni^l l jNI guLkia 


^IIJI ^AlAJI L-Lfaail pLi^l jxJx. 
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<^2^ jjlxuIII <Luo\ ^jKII pLtJlII jaxl^u 6 jlill 61a j Refractory Period 

I.K.W j^.1 ^ v xs~iC. J1_Jlj_u J2lJ 


* (J[juuS\ L }A*\jLa£» 


jJ . 




<LA\\ ^-lc. jl^-a dy° x Jd ^ > ^ j 1 (JLjuojJI j <\ ±x \ ;4x^_ujJ 1 — \ 


A \ \ i^r II oV 1 )<nII J-i2j <UlC.1 W\\ 4 \ \ is~i* II c_sLJVI J^2o jJaxll 6 j_SlJ^ A \ \ i<~\* II c_sLdVl jl 
JLuoJI JjLHi <L*_jl4^JI A-xs II cJLJVI j <t<- y2l!i / jILo \ i ^JlOj j2 Sj-aj^ <£.j-«-uj 


iijl2 j j2_o ^ Y ^1^ <cj^luj L ^a_ 


1 ;Ajl <J ^ ^111 j (All or none law) «jjJu Vjl JfLII)) II Sjlfd ^ — Y 

^-45C*> L^ J_oJI (jl^ IjJ, Vj. iS*iC. Jl i n\ jJ j£x± jJ <j! e Lo j^-4aj Cj^I uAaJ 1 vV> 1 

. <_>1 ^2 j^y 1 ^-5 j_> Jlj jJ ^jJ-oJ 1 q 1 _\^w > u11 SjIjV 

<j^.IjJI <JLa* J-c 4 -ajl Jl <iuJJI jl <jg/-o* II <jlUJI J41> jl Lr a^j V <jLs 14j* .< A ^ J_oJI jt^ I jj^ Lol 

( cdji ^JJ-o N N * ) (^J l ( cdji ^lLo V * — ) 



1 jiiL2i «► 1 a 2*I ( j j P 

y 




jj 




['*> J£i 


Synapse ^LjIXUI 


<j! (^JlC. ^ t11 dLLtxuJl 
JJ ^ Oi 11 Cj 1x^42 JjlA J^^^-oJI £_ua^_aJI 

1 ** j 1 r ^ cT\ 1 1 ^ d t t . d 11 ^ 1 ^ t . >«n^ 1 1 


I 4 J <Jl^.^LI 1 A. \ \ >s^r 11 <jd 2 JJ <->j iTt 11 

dLLiuJI ^LujI^j a \e \^ 1^ . (NY) J*njTi 
< i 4 A Jlj_cxj Jj£. 5_»U.^U ^12 ^ y II 


A \ v xs*iC. A > 1^%. 


j-o ^ \ isw 11 Jl \ ut 11 Jl_i221 




^ ^jLUI ^llll ^Su^ill pLp.^1 ^Jx 




























m n -i^ar jTnl^ (Jju ^ \ ts\c. dbLuo 
. <Ld 4 jL>J j <1 % i ,^r <uU. dLLu*iH 


. 4_iAC 4 \ \ i^c 4 il^ djLuo — 


x^jj^jAS vlbLi-J! l 7 uSj3 

jJ)^k I 1 4-U 1 (g \ 11 olcjiUJI (jl ^ N 1 ^ (J^-lL ^Jl .USA 11 dbLutHU (^jL^dlt (—U.*S jUJ I J-fl-hx \ 

p p 

<jlLLJ1 ^ a t^ ^ <jj i^w itiII oLc.jinJt L\^ <_jljjJ oLk LiUj^f I a jjfc j jljj^flj c_i^3Lj cjLkliHjL» 

4 v v ■<.<-">* 11 4jlLL1I 4-j J1 Cj1x.j.4HJI j oLkliUj^l 6AA .<JtUI 4 \ \ is\x 11 4jlLL1I ^ 4 v v iS\x 11 

jxj ^LiJlIIj ^Lt.111 pLiJlII ^±j jj )^ 11 dLLuiUjI ^_lL ^q^llu £jlu Sj^L^-oJI 

l+lib J)^k~ 4 \ S IS\ \ ^£.S1 \ <j| J^k.^ ^C-^UjuoJI £J^J( 

Acetyl Choline ^Jlo Chemical Transmitters 4 j£L^ iClI 0 ^ 2 till juul jI j_c 

. ^jl ts\% It jLjuuJt JIj jjl^jjj L$J jt j-oJI 6 J-Aj Noradrenaline ( jjJLljjjl j^jJIj 


(^iiUJ ~iiL»h , 


\ 


^ 

fl M 
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A 





JiUil. 


/% ^ 


► 4 


1 




H JUfU^Ut J*k 


Jl JUuJ> JULL.I Jl*4 <Uj 


iplstl elysj/njii ni^l l jNI guliia 


^ jjlUl ^LiiJI L-LfagdJ pLi^l jxic \ * 






















V li 

CM s 
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’♦ & * » 



^ untt> uiljLaiuiJt w »^JLcoJl <JUHul 

JJlxJKII 4 ^ > t .1^* II CjL^-li^Vl ^j-11 ^ 1 II jjl )<M II JjLC. — \ 

jjc. jLskAjl i >j<«m q <uUJI (JA.Ij j)> i n 1 l^J 1 Cil-^^1 JLLjI ^Jc. a *-LaJI pi ■me. 

. <_uLuxJ^_ll Cj^-SLjJI l^-Lo J,Ji ' Q d 4 4 . j| ^ \ ^j-O J AJ^ 


LlLLU <_>j_sl^-ujJI ^Jl (J-i-^lj ^H^k, (jdill) Sj-^qJI j^c. <_u 1 * ^ i*s 11 cj^-$LjJ1 — Y 

. ^ N i ^ ^J*\ iT< ^ o 11 <LslJl ^lJI 

a \ jt.ic.I ^_lc. Sj^_ oJ 1^ L^_j <Lu^L^JI o^jlsILujuJLj <l& Lsuoa^JI cj^-sLjJI &j-a J) 1.wi 11 ^ j jp —X 

A \ nif.VI dju <_>jlij jj-o I <lLaj ^_S < v itif.^l 1 dll"> I <_»j_Sl^-ulJI 

IajLuj Lo^ 1 v i *s\c. VI v juu tiLlj s^j Lfr->1 U 3~ juLi 1 ^.j) v .mtj^jJl^ ^.^->Jj) II 

. S,A vAa* < v v .i^r. <LlL^. ^1 LAjj)^k a 4 t \ j^x II A i\\ II ^ iii-\ 

j^ 6 a»_> jjjJpJjlLujVI ^ v U ^^Ic. Cholinesterase j-o l (j-dI l pJ-aj»_> — ^ 

.<^.|jJ| pLiiil <gJL^ pLulJlII <1x\c. e_a^^ILi <->j jT« 11 


Central Nervous System <^J£>*ll ^uAaJt 


^j-llJI ^LLjJIj j-UjJI dj)-^* IajLcu Lo^ 


Brain (^tl) ^UjlII »V ji 


SaVjJI ^Lo^JI Jjjj 2 -Ijjj ^'^o*I I jl (j ->1 1 frj^-ll j^LsoJI 


^-aiaC. j-s^ ^LojJI ^ ^ 





^LojJI *s~i 


1 ^ 4 1^ I h> 4 d 4 M.f 1 d 4 Yi 4 ^ h ,\l l 4 U 4>V 4 

d J > A. 0 4 ^ \ 0 ^ |T. d 4^4 i . . « 1 1 d 4 <Tlf | 

: <^^111 < V J nC.V 1 6J-A^9 Q-oJ I L^LL <J JjLj^5 


^.UaC. ^Jo ->.\ t " ^ 

.^c-oJI ^c-la-ujLJ ^ *<~T\ 1 \ t ^ 



^LUI cJu^ill plpw^l 

















>_ali-jj JjLuj j (j-^^-A-ll (j- 1 -* ^Jj-Ah ^Cu t ^u ^t SLuJt ~X 

:^_a <_i-uj_u^ pl 3 ^ I (j-° (N *\) j^LojJt * . cjLoj-ussJI ^ 3 ° j^LojJI 

* J+2£j (jliJiij Forebrain *^4UVt ^UJL^t -1 

Hypothalamus jL$-JI j Thalamus j Brain Cortex ^UjJI S j^ul 

Midbrain: ^Uddt -lj 

J+luj igZJij Hindbrain ^Uddt - jr 

Medulla oblongata . JjJalxu^Jl ^LLill j pons varolii Jjjli S jU .IS j Cerbellum joA-dl 
Cranial Nerves. <jA-oJ I ^ U j J NY ^ ^UjJL 

: 6J-A (j-o i—i >*S^j (J^LjlIjl jlu^ 

: f LaoJI ^ Pj^JI ^aLaVI ^LajJI Jjlaj —N 

Cerebral Hemispheres 3 Ul^j jl 3jJLa - N 

^ A. <\ 11 i. kjuf*\ Jlkj j 3-^ 1 .o ^ jlJlj (J-u^Su 3 * ^ 

J<jA-oJI q II y i .<Ll±ju^x Jl ^UVI ( j-o tiAjjL ^da-cul ^c_oJ I Lau-^J 

.(—c—>Lda l^^mj 1^5 3j^xT,1 I ^>L i < 3 bA.o QLua>LflA^ 1 

— ^jiUI (j-s^AJI — (£j I JjsJI II — l^s. 11 (J^SlII (JJ JUT* 3 Sj£. <.. Ll^J 

1C ^JaA-o (—1 jj&lla j_iC ^jxjloIA La^ 

. » c^-AJI IA& 3 ^jIj^JI (j-^^-AJIj }y II 



( 


^LUl pLi^Jl jxJx \ 4 V 


cl^j/n iii ni^l l jNI gjLhjQ 














« ^j+J* (tv) 


CjI^j^JI ^ <g >^11 II ^_s £_£l» —I 

.JpaiJIj Sj^ljJI j^lj-a (jA» > <b La^ ijjlj^l 

^A ^*N ~s.~ IL ^jljjrJI II ^ jAlj — l_j 

^JlLa < \ j<i^k II <_Ajlia^Jl -a j JJ£. 

jl 6Jj^JI jl SjI^sJL ^L^VI 

. jm a.l II ^ I ^ A 11 

<Lial (^ji^JI (j^>^ll ^A £-£l> — ^ 

. ^ N V ^J*\ iT< ^ is\ \ 11 *L<-uL^. ^A ^*S \ \ 


. ^ a t m 11 I ^ *1 £-iu La^ J^jjUJIj iii II ^-f-uL^ j^lj-° ^'1 (J^aJI £-Aj — J 

t -Y 

. 6 j-uifrU (J ns^i" I ^ p in II lj£.l_a^ A \ jn^k II Cj V I l* m II ^ 1 m Tt.l La-fl-a l^^j-a 

^l^tCobJ-Y 

J>^lj-a ^llLa <jA Q \~s. A v jV I (jLa-sVl ^A -s.~ ~ 6 j_sui^ ^ •»««^ 11 l j-A ^A _l^.^j 

.^.^jJI > ^lj-a <LsA ^_i La^ *k j< t^ II ^jTtU* 11^ ^ jTjJ l^ ^ ^^Jl 

jia-U/jVl g^UjLlt "LjJ 

^ic, ^jp^k ^ 4l^k II ^LajJl^ ^_aLa*^l ^LajJl iJ-*-^^1 4-Sla* ^LajJl pljj^.1 jiLc-al 

La^ j is\ \ 11^ ^ a /ii IL> < I x s~C\ a Jj^lj_a ^Jl£. ^jp^k ^ ^ ■< < i ^ 11 ^,L*J1 (jJjl^liJl 1^4^ > ^.^aU < v v .i^C. ^^lj_a 

. A \x a j <i.11 A \ *»V1 (JlaA^l (JlLa A \ jV I jLx^VI ^j-a ^ Y\ > ^Aj 

: 0^ UJ^ 

- S 

(jj^l ^-a (J^IaHJI-j ^jojl^JI (jjl^J JaAa^j^ *(j-^J)- uQl^ ^j-a ^jj^l < ii41^ II <^_^J1 

. a i jll 'y II Cj^I xAf.j ^JlLLIjJI 


^llll ^llll i-SucMI fLiji.^1 ^ if 









. I ! 

/MM 


> ... j t->*a _ Y 

:<_JLlll t_ajlla^JL (JjJalLujLoJ 1 Sj-laJLaJt ^j) 3~> 

. <^b^11 j^LojJI pl^^.1 l^Il^> 3^^ (J^ 11 4-o jLU1 < \i a^x J1 oV1 1j.xi JI Lo^J^Lk. j-o3 — N 

4 >xu Vuill J)^lj_oJI L^_oAI^ XXX *y 11 ^_S 4_> j) 11 J)^lj_oJl JjJalLujLoJ I ^L^jJl —Y 

11J (JIjL-luJIj p^JLlIj jJljJI 3^1j-°J 4_i ^-ojJI 4 j£.J^/ 1 4^^=J 4 olV> oJl J^lj-^-lIj 


Spinal Cord : ( Jarett) :Lul3 

<4^ ^-uuJI SllLlljl 4JlJl-u£SJ|J I SlUll Lr a-culi J Cj 1 J-^iJ 1 I J ^ SllS J)xt,J 1 ^LLjJI J^2k. 

.^^liJI J^-oJlJI J^laJ jlLajJ <^LojJI JjJsILujloJ 1 ^Lk^Jl <j-o ^-ujJI (Jjl^JI IjJlJJ 

J^.1jJI ( 2>-° 9 J)^*o ^ X u 11 ^l^/lll .^JUU 1 0 jJLJI ^jLlujVI ^-S ^ j !a 11 ^l^.\ll (J^Ja £ Iji 

(J^.ljJJ £jLLJ 1 Jj-o ^-loJI ^U^lll <.■ iU. * J 4-ij^j-oJI SllLlI ^-Ol-ujlI 64jJa-ujj Slli 4 j I 

:^A 4 \ Jit£. 1 

^jj)v^.ll —Y 4_3 lj j) 11 —Y <LlsL^JI — N 

^LLiJI ^-Jl-OJLJ ‘ A >J ^ 1^ ^^^-ULjJl ^Jjl^JI ^LoljUJlSl) LS-uj ^ J jiii 1 1 ^L^jJl ^_3 -W J ^ 

<H jdjjj <<jjLo^Jl SjLJI ^a l^ \q 4jl^l jJI .^j^ljJa ^^^JLll 

4-*j I^w-utll 4 1 v X^x 11 L^UJl SjLoJI 6JA J ^jLijJaJ l^J ,-\^ 

.4jljl-u^jiJ 1 v_iljJVl L^-ol pLl^jljJI SjLoJI 4jl^.jL^J1j >jl^aJI pljAJl L^Lkj 



^Lk-J1 f v 


0A1 


elysj/njii ni^l l jNI guliia 


L^Uij 

jjjJI J>^j-oJl ja ^j-ciJl j^LLlll 


<jjlo ^J1 SjLoJI ^ 4jlxuI^VI JLs-S^U 

.4-jl-ujI^WI (jxil^i^l jj-o c_iVI 

p L^JLILj pLc^jljJI SjLdl (J-ojG 
4 ii \ x^x 11 oVLsuujJJ ^-o ^1 (J3 Lj^ 


^ XX t ,11 plj^.1 ^j-o oVLi-ujJI 6JA (J-Lj (J-A*-» 

.11 ^ ^LojJl 4 juujjl»^J 1 j^l^Jl ^-Ij^ 43L^k.o 11 


^jjLUI ^liJI ^-4^11 pLi^l jxJx \ 4 £ 

















iaS^*Ut uliiif V< 

4/^^ AjiUla ji J 4^£>»2JI ^iLmAC.VI J* JT jj r ^ ji i^J;f 

La£ yLotVI E l jjVI f^Vi »j ^£ j-Ul 

.(VAiaJI ^L-~yi) Ji-JU J*«£i v L-^Vl > E 1 Jjl V»Ui-> 

w<i^xyi) jo—aJL j viiij — ▼ 

( w<l .at 1 j «/*Lilt I ^iiJL J»^V» ^LalV ^ ** l j j I i 

(a^J^c. wL*J) Aa^auJI «iil jJkiJL J>aV> w»i .4fVl ^ja jl jj\ a .n*k -t 

(V*^ ^1^1) J- -o 

:<jl ji*. Jui yUl v-.l-a<. Vl »*A > JsJ 

jm ( <... *» » H c*VL-J>) JiL-^ll Jli l _ r k -»Ufl jJt jj^ 

.£Udlj f UJ1 ^1 Jl^VI .Uu.\ 

f l*i}l 4 _hjiTiII /»ljVI J<L«jJI Jiiuj i£^jLJt jk j j‘itjj : jilcu 

■ ( jj« II j wV -At It) i -t •*-* -*yi »L-ac.I jlj j-M I f I ■>-■ 11 j 

Peripheral Nervous System • jl*J\ w/ ..^n 31^11 

j i.*« I ' » >!'jJ'.Ija' y j. «* «> * »wil1 a>._«£ J* 

j\ iSj* j) JjS; J L.I £UJL iL-ki- C jj NT Ujj*. 4 ^*Jt ^L-atV - > 

'^jm <jiu]I j*ljlj ^Jt ^Jj ^jl • *" —s*l ,|. jifl ^ ^i ift*H M JL< 1»1»4« 

.(t-Uk-Yl »LaJ ^1 j-Ji 

ij.«■> jij ji^U' ^UilL < I ■ rt‘i»j r jj T \ Ujjcj .\ ,v<t N)'l — T 

.(<U^>) 

Reflex Arc (Reflex Action) ( JjloJiJ^ lSuuVi ^>*)i 

jIaj ^ 11 v_JL» Lia^Jl xiaJLaj . ^ ■> -^a 11 Jp 1 JLa} \ a ,1 a j ( ^ —t*^a »V1 j„^iJI jiiftj 

j i M ^^kJI Ja^Lij Altak* ubjii«i ^jifc fbaS A .^ iall JIajS/I {jA ^JJ 1| 

iaS>k AjlL *.J (ijjlj) \i*.^f Aal* ^Sfl ^lc ^o n.^f JjuA*. ^Jc ^yAubaJl 

I ^i^ill jj^L I f La a ^J ^ i jjL-a ) 

Scnx? <)rj:an :(J*21_Jljl)^-L-».yi y~m*. 


jjXUI ^jXjJI , iu^U fit 










KSHnll 



Sensory Neuron Sjjl j jl iyLk 

Connector Neuron <Lqj-o 

Motor Neuron < a a 

L5 lJI cjIj-jajlU („i vin > c_s ^juu j) i A* 11 < Effector a41xJI^I c-xi^LujuJI j) i A* 11 

^yj^Ll) ^.xxjlu ^<tiK-i^JI^ ijjtjVt o^ClAxJI cul^ IjI^j iJAxJlj o^ClAxJI^ 4jluJ1 

^-3 ^ULaILlu^M ^jluK» \VI <jai ^JLlLj ^^iio Ixy-lu jV 1 

.jaxJI jl ^jlaJt <LAc. ^Ut cj^ClAxJI 



Autonomic Nervous System :^j!i1U! 

(j-aLljt a lla m Jjlo ^jLloj^I Sjl j[ Ci^k~ J-SlI V ^njI oLLa 1 iti\ 11 jlg.-JI I jjfc ^Jai> 

^Jl jl&X 11 jlg-^J 1 ^J)5vl ^AjUjUaJI JA£. jlj^ dLlj^J ^Ul) pLujlLoJ I c—xisJ 1 

:LiA (j^j^ (j-o ( V 4 JfLli) ^IaJI 


Sympathetic N.S <s 

x^x 11 jl^-^JI J-qjljj ^LajJI ( j-o <_>jj is \It <JL1 aLoJ 1 (j-o <iLJ( LiiHj 

AjAsJI ^Jl£. jlfl->ll IAA 1 I 1 ^HJI 4 AJl II Cj^\ I in II jJaJujjLl Q jiaJI jL$-^ (J- 0 ^ r> i < < 11 

.<J jlkJI If. p, i a 11 AcLujlI L$_Jl3 6lK1j AjlLa I aJ I p a I 11 g-1 1 (j-° 


^ JjllLlI ^LUI s— 11 pLkA^I jxJx S 4 *\ 


^Lsfl clysj/n iii ni^l l jNI guLkia 


















V 


<( _5 jUj 


Parasympathatic N. S 

• j) *nII ^L^jJI II ^UjJI ^ ^ja J)L^_->>JI 1jj& c_sLJl 1 i Vm 

jLJI J ^^1*1 \ <\ i M.ll ^jA A \ \ iS^C. C_aLJI 1 (g I <LslL^.1 jJI *k i it ^ II pljJ^.1 *li^3L,Q 

• J-^VI J-uljJ 1 i M*sLx-0 0^1) l-fl-'^J I J^.1 J-uLj (j^SLi La LiJIx-^ 




s jt*J «i>» J*M» 


M+* 


jL*lT UAi^jJ' J+Laka* 

A-LUi _^UA.' (p 


^ i.AI M ^jl 

^4J( <kjA t 1 - J 

J ^ 

4f ^ujm »aj< ^>i s 


^Lh-aUI kL^ 



+XU.A M 


vl^l jtOJLa ^juAiJI ^|lIj a*L ~. I t • | J2 Lm 


N ♦ V e^iiii ^liJi .Jl^ii *Lp^i 




'•V 














JJa JS joib ^JUJl JjOaJI j-a^ j 


:m ~*y 11 


^ 4. -1 ^ T l <>k*J 


jUi je 3 ^ 

jt*aJ» j*lli 


tjlj j 1 ;’- 11 Jj*-» Jj11‘i 

ijij jaiill JijLj 

vJin 

J-UkJI j* JS jj l|l»l.«lil '»■! I«l 

^L.UUI «L^*Vlj v>UJJ» 

-1-*-yijjLJijS*| —i•* —‘ 

•U*Vt - £UJI - bfUUI MtJI - 

ZJl - <^JUJt 

V>-oJ' ^jVi 

J* J£ ^»Lfcl w*M* 

j>l jUIj *U.Vlj &WbJI 

• L«-*V' j *j*-«J' jlo* JS i»l .■.«'»! 

i ^ ^ # n iUJI 

-.1^.-Xli ^Uiit -; -; 

-*#j*J 

Lol»j 1 «2#L^^1JI LLmmI •* —- • 


i^aliAil ylMiJ 

l|H ...I 

<J^Jl <jHajl 

<ij* jn ■«. ^ - 

J^aJI Uja. f L-Jl ^k. 


1 ' j*>! 

Ljl jLa)I jaLjjt 

cX**jFi\ y «*•** 

i-kJl »j+*» J — v 

Ijl^il y* m* 

V-U Ijljil yMM 

j-— «**jtf j j.“»^ 'i‘»‘“.‘ 

jAL *m*+~** 

£*Ji j*>! <r*,‘ ■“.* 

Jjjjj kua 

^jL-4 

^aJI 

i^Ulil - ^ 

UmlJI - V 

j-sji-t 

j-UjiiJI - t 

i+JiU 1 SjAJI t Lki - « 



^^Lsdl J^j/ri ni ni^l l jNI gjLhja 


jjilill ^QJI a«u •Ua.'il fit 






















: ^AjL +a *fetjpcj^S ^jLvVl (>) (jM 

: <JlJljJI £_P ^tUI j. 4 lJlC> ^^Ic. (J- 0 ^ I <_> J) l^k 11 ^LSlsJg I — \ 

^j-ul i n^k^M —J <^jJ=Jl — ^ (JJLlJ I — t_j (jn4Yt 11 —1 

: JiLali <jlaII <ijJJI —Y 

< * \ ts~i* II 5_slLL1I <->j vni — 1 

I Sk&lj — jr 

: jLu^^JI -Y 

<aU_ 0 j_l£. *Lul J)U 4i>l ^k A — < ) < V V <L>j V^k i'Zi SJaIJ) — 1 


< \ \ J,S~\X II <_SlLL1I ^1 J)U ^»I^)J)^ & — <_) 

< 1 \ \ I 1 1 < 1 \ l*v 1 1 —3 


<i-U_oJI <-JlJl- uai II k SI_jJVI ^j_c <£.—_^k. 

^ \ I I L j_J_^JJ <J A 4 \ \ Jl LiUJI f L^J —J 
: lj£.Lo \ c\ jiijLJI 1 jJI ^ \ n~\r II jlg-^Jl L^_ilc. Jp <jJLjJI JjiLil £_Jla^. — 1 

<->j-U5LlI SjaJI ^L^Jj — c_j ^jajLj^joJI — I 

Jl V*S 11 — J Lx_U 1^ <_>J*_oJI — -2k, 

: 4 4la nil ja£. ^k nil jj-o <Lu-<-<axJ 1 Cj*^1 i .mil 4 4 la oil -s. <\ II — ® 

6jLo I <1 t^v'^ S^LiaJl — l 

. 41 1<~> SjLo <^k ii^k is-> S^LiaJI — <_> 

. JaJLs <UJjljJL> jjjJLsuoJl (jV < ^k V^k jA£. SjLiaJl — _^k 
. JqJLs ^cl y t || (JjLuJI ^.^iL xaJI (jV 4^k ^ jac. SjIjjlJI —j 

! 1 J^.Lo £-j)-oj>>JI 6^)Hs ^ ^aL» — *\ 

. im ^ o\ 11 JillL» ^ ^Jj J) iS\ 11 1 A \\ SjUs l-^l — I 

<_ulj *,**Y — \ £jaa 6J.& l^Ilj — <_> 

.SjHaJl 6J-A pljal pl JLUX II u \^k~V JlU \ — _^k 


^-A^k^J J) V II ^J)|->k II pi jluA II l^-Lfl J-Jl3I 


JljjjU — J 



(^^jIIII ^liJI cJu^ill plpw^l 
























ii J<L> f *JLj |_J jjl tl .tJ>11 • ~JL lr>_»^~» VaJIaJI Ai.trf VI J^u — V 

r Vl - w .J^iaJI fVI - 1 

^H cLIaJ) — j Cu j H ^ 

,^WUJ»* <*)*>- 

. A-aJI , T >limT4» V j JjlaJI — N 

. ^LUJI j^JI J^Lk Jtfi/il ^ ^ojJ\ JL~J» »> -t 

. ^y+Jr%W • lI -,_,J l—.j ^_-ojS’! •L^.VI »■>> m M -T 

. <a»II L^L*JI ^ >oii ji J—*-• oLuul^ ju* i 

^jL CluaiJI L^LaJt jl f^J ^VaI* jILi jli Cu^ajJI j£l ^jl ^J <jLa{ ik. — ® 

. l+k* jaj^uj ^L_tL»Vl ijjU 


ulii^Ji Ifciiifi jLJVt kj,*i^iM k jlWIT )&« (Wjl(T) ^ 

Ji*S jyjUA^Sii 

i^ULm JS ^ j ji £>£• (0) j* 

. j lwIJ ^>lji »ik*‘<yi — wi > jA^iij jsj — \ 

Z :: ^M JlAM -^^j\ JgL&UI >4> Jt Jl»Jl JUjO* Q) 

1 3U3V» uYW< a* «ju ( V)^ 

• L* ol*j jLJ <^ftUI cull » LI — y jiil jAj <jjLi *jjL ^aj 

f Lv Ji n iii — j t ni>Aii ^ 

» ^iUU4 JSLj U(A)^. 

* »■ | - _-l - *y ^ jflU ~rN - A ^ ■ ^aJl aaII - 4jj fl llj JJLC- y* il d ^li 

c-J' 

. !.*»>• y jjJ ~ >_l j ^ I ' ^.LfcJI . I 1- V.S'I —1 

4,A ^iU 1 yLa^Vl j£ Ail yL)U ^Sjl > * 

■ a ; n-ti -i.^ v.^i, ^-..-.»1^—I. J^I g*i>"^T- 

»* 11 — 4_kJ^jji oLlaII — ^ »*-a| 1111 ■ •!i — <j£ jV^ — -ttH 





j^iLUl >IjJ 1 ..lAftll •U*'*! fjj. 


> 










:<iunJ| oldialgnJI 


^A^XOV 

cjLl£J| JllloD 

v 

cjllfaJI <pj[|x> aac 

Z&Jua 

ci||£JL ciiLnAtJI aac 


cUj99 c_ 9 I|aJ| i 9 j 9 dic^j 


<ui 99 oioJ| l 9 j 9 a**; 

Ojlt 

c-U-Jl oMf 

in|v|r|rr|?|o 

cjli£j| <aSj 




pjlalllj "l!j iujr'-ll S 3.h 

iujAJI &»J^b 


























f\jAj / dowoj&Jly loJl goUsuo 

w«rvn lyuSiiii -uttw-u 





